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This Report is respectfully dedicated to 


HIS HIGHNESS SHEIKH RASHID BIN SAEED AL MAKTOUM 


without whose foresight, inspiration and guidance this 
project would never have materialised 








a: 


Jebel All 


New Town 


Terms of reference 

On the 9th September 1976, we were commissioned by His Highness Sheikh 
Rashid Bin Saeed Al Maktoum, Ruler of Dubai, to prepare an overall plan for 
a new town at Jebel Ali, following the decision to provide a new port and an 
International Airport, together with a substantial industrial complex, in this 
area. 


Our terms of reference were to:- 


Provide the conceptional framework for future development and examine 
and suggest the layout of the infrastructure of the area. 


i Examine the provision of all the basic services, ie water, drainage and power 
supplies, and suggest how they might be accommodated and provide information 
on the basic road and transportation network with particular reference to the 
possible realignment of the main Dubai/Abu Dhabi road. 


lii Suggest the location of the various components of the town, in conjunction 
with the proposed industrial element, and make recommendations on the siting 
and layout of the related residential areas, together with ancillary functions such 
as educational and medical facilities and shopping areas. 


iv. Togive particular attention to landscaping and the creation of an attractive 
environment for those who will live and work in the area, and make 
recommendations as to how such needs might be met. 


V Liaise closely throughout with the Municipal Authorities and Halcrow 
Middle East Limited the consultants retained for the new port and airport project. 


vi Prepare the report in six months, with an interim report after three months. 
This restricted timetable was dictated by the fact that construction work on the 
harbour and some of the basic industries had commenced and it was essential to 
establish an overall framework for the town and the basic infrastructure 
provision at the earliest possible date. The airport and port developments are the 
subjects of separate reports by Halcrow Middle East Limited. 











Foreword 


The creation of a new town is a challenge to planners and architects, but more 
significantly it presents an enormous opportunity for its founders. 


However, the creation of Jebel Ali is more than just a challenge and an 
opportunity. It is perhaps unique in that it can be planned without being 
hampered by the constraints which normally circumscribe all new towns in more 
developed locations, and is undoubtedly unique in that it will enjoy a massive 
injection of capital at the outset, not only to provide a port and airport of 
international standards, but also to provide a substantial industrial base to 
safequard its future welfare. 


The policy of investing oil wealth in industrial prosperity has been successfully 
pursued by HH The Ruler of Dubai over the past decade, and this policy will 
reach its zenith in Jebel Ali. The development plan set out in this report provides 
the framework for the gradual evolution and expansion of a new town, with new 
homes and new facilities for its inhabitants appropriately located to service the 
airport, the seaport and the related industrial activities. 


In submitting this report we wish to emphasise the importance that we attach to 
two principal recommendations. 


First, to succeed as a pleasant place in which to work, this town must have a 
heart and a soul — a centre — and this report suggests the form and location of 
such a centre. From this centre the town will grow as it responds to the needs 
of the people and the demands of its ancillary commercial activities. Secondly, 
we consider that its growth must be planned, regulated and monitored, and to 
this end we strongly recommend the creation of a Development Agency, 
responsible for the implementation of the overall plan of the town, assisted by 
the team of professional consultants who assisted in its birth. 


We suggest that the construction of the centre of Jebel Ali might be undertaken 
by such a Development Agency, to provide the leadership, impetus and incentive 
to individual developers in the surrounding areas, and to provide the nucleus of 
an attractive environment in which to live and from which to direct its fortunes. 
A town without a centre is like a hawk without its plumage; it will look 
unattractive and it cannot perform its ordained functions. 


In compiling the ensuing report outlining a framework for the creation and 
evolution of Jebel Ali, we are conscious of the responsibility that we have 
shouldered and the value of the contributions that have been made by a large 
number of individuals and organisations. But above all we are conscious of the 
foresight and imagination of HH The Ruler, who conceived the project and 
provided the necessary drive and determination to translate the idea into reality. 


PEDDLE THORP CHAPMAN TAYLOR 
February 1977 
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Chapter 1 
Background 


Location 

Dubai is one of seven members of the Federation of the United Arab Emirates, 
and is located on the West Coast of the Musandam Peninsula in the Arabian Gulf, 
and occupies an area of about 3885 square kilometres. The cosmopolitan 
population totals some 210,000 and includes Indians, Iranians, Pakistanis, as well 
as a large number of Europeans and Americans. 


The Emirates extend some 644 kilometers along the south coast of the Arabian 
Gulf between the Sultanate of Oman and the Oatar Peninsula and the 1975 
census gave their total population as 653,565 divided principally between Abu 
Dhabi and Dubai. Jebel Ali is strategically located between these two major 
centres of population at the intersection of the developing regional road network, 
figure 1. 


Trade 

Dubai was the leading centre for trade and maritime enterprise for the eastern 
end of the Gulf long before oil was discovered, and until 1968 the economy 
depended entirely on port and entrepot trade with the northern states of the 
Federation as well as into the interior of Oman. Active trade takes place with 
Southern Iran, India and Pakistan. A tradition of free enterprise has been built 
up and encouraged by liberal trading policies, moderate import duties and 
minimal transit levies, all of which have strengthened the geographical advantages. 
which Dubai enjoys. Dubai has always benefited from its natural deep water 
creek which can take vessels up to 800 tons and to keep abreast with changes 


in shipping, the new Port Rashid was constructed with associated storage facilities. 


This port has greatly enhanced Dubai’s pre-eminence in trading activities in the 
Gulf and when fully operational will provide 57 berths and a protected water area 
of 465 hectares. 


The tonnage landed at Dubai has increased from some 1,855,000 tons in 1973 to 
4,000,000 tons* in 1976 and it is estimated by the Department of Ports and 
Customs in Dubai that some 40-50 per cent of total imports are re-exported. 
Unfortunately it is not possible to trace how imports are redistributed. While the 
volume of exports to the other Gulf states by sea is recorded, the overland 
movement, which is assumed to comprise the major part of the re-export cargoes 
is not, but it does tend to emphasise that Jebel Ali’s strategic location at a major 
intersection of the developing Regional highway system will play a significant 
part in maintaining Dubai's trade dominance. 


Oil 

The Fateh oil field was discovered in 1966 and the south-west Fateh field in 
1970; discovery of a third offshore field, subsequently called the Rashid field, 
was made in 1973. Exploratory activity is being carried out offshore in northern 
Dubai waters and close to the Abu Dhabi/Dubai border, where gas has already 
been discovered in Abu Dhabi waters. 


The commercial oil fields are about 93 kilometres from the coast and the water is 
shallow, both of which dictate that oil is not brought to shore for loading into 
tankers from an onshore storage base in the conventional manner, but is stored 
and loaded completely on the field. The offshore construction work for oil and 
gas production is a significant industry looking after the needs of 61 wells and 
their supporting storage tanks and vessels, and the industry is likely to expand as 
oil production increases as anticipated in the next three years from the Fateh and 


“Estimated by the Department of Ruler’s Affairs and Petroleum Affairs. 
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South West fields, and could get a further boost if any other fields are developed. 
Current oil production from Dubai's oil fields is estimated to be about 

330,000 barrels per day, though there are expectations that this will be 

increased to 400,000 barrels per day this year. This increase in activity would 

be aided considerably by the improved facilities that are projected at Jebel Ali. 


Dubai's development programme 

Dubai’s economy is primarily dependent on revenue from oil production and 
trade and the Government has undertaken a number of projects to enhance 
Dubai’s position as the leading trading entrepot in the Lower Gulf. 
Communications have been strengthened by the construction of the Deira road 
tunnel at the mouth of the Dubai Creek and a second bridge has been built 
further upstream. Port Rashid is now being extended to make it the largest and 
most modern port in the Middle East and a new Trade and Exhibition Centre is 
under construction. Dubai’s International Airport was the first airport in the 
Lower Gulf to meet the needs of large modern jets. 


The Government also intends to diversify the economy and has embarked on an 
industrial development programme to broaden Dubai’s economic base. The first 
stage, in the form of a dry dock and cement plant, is nearing completion. The 
dry dock, adjacent to Port Rashid, will be the largest in the world, capable of 
handling one million ton tankers, and the cement plant will be the largest in the 
Gulf with a production capacity of 500,000 tons per annum of high quality 
cement from local raw materials. The cement plant is located some 14 kilometres 
south west of Dubai, on the road to Jebel Ali, and completion is scheduled for 
early 1978. 


The process of economic diversification is to be accelerated by the development 
of a new industrial town at Jebel Ali, some 35 kilometres south-west of Dubai, 
as the centre of Dubai’s industrialisation programme, figure 2. Current 
Government Plans provide for the construction of the following major projects. 


An aluminium smelter of 135,000 tons per annum and ancillary facilities. 
A liquified petroleum gas plant. 

A steelworks of 500,000 tons per annum capacity. 

A steam power station. 

An international airport, with both passenger and major cargo facilities. 
A 75 berth port complex with facilities specifically designed to meet the 
requirements of the above projects. 


Oohwh — 


It is also proposed that all the construction works for oil and gas production 
should be transferred from Dubai to Jebel Ali. A massive Free Trade Zone and 
light industrial area is also planned together with other major industries, such as 
a refinery, and a petro-chemical complex are being considered. 


Work has commenced on the port. The construction of the breakwaters and 
wharfs is being undertaken by Balfour Beatty Construction Limited in a joint 
venture with Dubai Transport Company; Rock and Raw material is being 
provided under a contract negotiated with Futtaim/Wimpey Limited; and the 
dredging work is being carried out by Gulf Dredging and Costain Blankevoort 
International Dredging. The Consulting Engineers for the project are Halcrow 
Middle East Limited. It is intended that five berths will be available in 18 
months time to meet the needs of the aluminium smelter complex. 


The twin towns of Jebel Ali and Dubai will complement one 
another, Jebel Ali becoming the main industrial location with 
its port and airport providing for full international needs, and 
Dubai continuing to develop as the social, commerce and 
administrative centre. 














Location 


Harbour works at Jebel Ali Houses in Jumeirah Dubai 





a ? 
\ JEBEL ALI DUBAI 
= aN | | | . 
\ . | 
a $s I a i >’ 
ARABIAN 
Qo 5 10 kilometres 





= : 2 3 4 5 6 miles 





The aluminium industry was chosen by the Government of Dubai as one of the 
cornerstones of the development programme, because of its export orientation 
and its potential for related — downstream — activities. ln May 1976 a contract 
was placed by Dubai Aluminium Company (‘Dubai’) with British Smelter 
Construction Limited (‘BSCL’) for the construction and commissioning of this 
smelter complex with its associated power station, and site works are currently 
taking place. In 1979 production could start with an output of 20,000 tons 
rising to 135,000 tons by 1981. The smelter will employ over 1,800 people and 
will provide major direct and indirect benefits to the Emirate. An associated 
extrusion plant is to be built by BSCL for Gulf Extrusions and is due to be 
completed December 1977. 


The Liquified Petroleum gas plant (‘LPG’) for Sunningdale Oil is programmed for 
completion by the end of 1978. Hudson Engineering of Houston are responsible 
for the engineering design, and the output of the plant at around 60 million cubic 
feet a day will be almost totally consumed by the nearby aluminium smelter. 

The steel plant will be operated by Ferrostaal, a West German concern from 
Essen. 


British Consultants Kennedy & Donkin are responsible for the design of the 
electricity power station and desalination plant at Jebel Ali. The station will be 
steam powered and consist in the first phase of three units of 60 megawatts each. 
The Dubai Electricity Company originally intended that the station would serve 
Dubai town, but the station has been so designed to provide second and third 
phases to supply the energy requirements of the Jebel Ali New Town. 





Dubai has always benefited 
from its natural deep water creek 


The coastline west of the new port looking back from the new 
breakwater to the harbour construction site 
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Preparatory works on the 
aluminium smelter site 
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Chapter 2 
Site characteristics 


General 


A full contoured survey has been undertaken of an area in the immediate vicinity 
of the port, industrial zone and airport area and this information has been 


augmented by an aerial survey study and ground inspection of the areas to the 
_ west and east of the port. The aerial survey, figure 3, gives some indication of 


possible ground levels, dune heights and their movements. The preliminary 
ground inspection and information from a series of borehole logs taken on the 


harbour site gives evidence of the broad pattern of subsoil strata. 


Generally the land rises sharply from the sea edge to about 10 metres and then 


gradually slopes down towards the Abu Dhabi/Dubai Road and then gently 
slopes up to between 20-25 metres above sea level over a distance of some 10 
kilometres. The only landscape feature is the Jebel Ali ‘mountain’ which rises 
to a height of 70 metres. Vegetation is extremely sparse and offers neither 
constraint nor guidance to the siting of the town. 


Based upon previous experience in construction work on sites in Dubai and Abu 
Dhabi it is anticipated that the subsoil strata will include soft to moderate 
limestones, dolomites, marls, chalks, calcerious sandstones and calcerious sands 
which can appear as hard cemented layers or be extremely loose. In addition, 
layers of permeable pure fine shell material may be present. Frequently a 
reasonable limestone/sandstone bedrock strata is encountered within ten metres 
of the surface. However, the overlying layers of sandy shelly subsoil are often 
variable in density and strength with no realiable pattern. There is a general 
absence of silica/quartz type rocks, but in waddi beds weathered rocks from 
outcrops are present in varying sizes, and are referred to as gravels on the map. 


The borehole logs and visual evidence from the harbour excavations substantiate 
the above assumptions and show that a reasonable firm cemented sand layer 
exists close to the surface in places and is underlaid by a thick layer of carbonated 
rock. The ground does, however, appear to have a high content of sulphates 
present in the form of crystalised deposits, which being readily soluble, can lead 
to a weakening in the soil/rock structure if exposed to moisture, in addition to 
their more usual characteristic of having highly aggressive elements potentially 
dangerous to concrete construction. 


Area west of the port 

In the area west of the harbour and adjacent to the existing road from Dubai to 
Abu Dhabi there are extensive salt flat or subkha areas. The level of these flats is 
clearly relatively low and the very nature of the flats indicates the close proximity 
of the water table. It follows that such low lying areas can be subject to flooding 
either by sea water or by surface water due to run off from adjoining ground in 
wet seasons. These subkha areas are almost certain to have high concentrations of 
aggresive elements both in the soil and the ground water, due to evaporation 
processes and the mechanical strength of the ground can also be affected by the 
proximity of the water table. 


' There would appear to be no overriding reason, from the information so far 


obtained, why satisfactory construction work should not be carried out in this 
general area. Low lying areas such as the subkha flats will require treatment, 
including both filling and drainage to render them more suitable for building. 
Development onthe area covered by sand dunes is likely to be more difficult 
Owing to the presence of fine uniformly graded calcerious sand. Levelling, 
consolidation and stabilisation works would be required before moderate 
construction loading was possible. | 


Jebel Ali Hill area 


Rocky outcrops are visible in the area, but without drilling boreholes it is not 
possible to predict with any certainty the likely nature of the ground. No 
difficulty is expected in finding ground sufficiently strong and stable to support 
the normal construction loads but it may be that the surface profile of the rock 
outcrops is unsuitable and to undertake any extensive modification could 
involve expensive blasting operations. In this area there are also clear indications 
of dry waddi beds and we would advise the avoidance of construction work in 
these as the ground is very liable to flash flooding in the rainy season when these 
waddi beds become small rivers in a matter of moments following a rainstorm. 


We recommend that construction works should only be undertaken in this area 
if further detailed site investigation reveals that they could be carried out without 
too much complication and expense. 


Foundation and building height 

Experience in foundation design construction in the area, and the anticipated 
presence of the cemented sand and carbonated rock stratas occurring generally 
throughout the coastal site, suggests that there will be no difficulty in providing 
adequate bearing for normal building structures. For single storey and other low 
rise buildings it is anticipated that either specialist spread footings or modified 
raft type foundations can be provided. For buildings of more than two storeys 
there should be no difficulty in providing piled foundations to carry the necessary 
loads. 


If consideration is given to buildings in excess of two storeys in height then, for 
optimum efficiency of structural elements and building services, consideration 
should be given to buildings between five and ten storeys high. Many buildings 
both of lesser and greater height than the range suggested are being constructed 
in Dubai and clearly these can be built without undue difficulty, but the 
likelihood of achieving maximum efficiency will be better in the suggested range. 


Sand stabilisation 

The township could affect the local wind currents in its immediate vicinity, 
causing some modification of the normal pattern of sand drifting and it might 
be prudent to consider clearing and stabilising an area on the wind-ward side of 
the township. 
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on the Jebel Ali hill 























Chapter 3 
Climate 


Jebel Ali is in a position approximately 25°N latitude and 55°E longitude and its 
coastal location makes the summer not only hot but oppressively humid. The 
seasons of the year can be identified approximately as follows: 


Spring A short transitional period during April and May when the day- 
time temperature rises rapidly. Cloud amounts decrease at this 
time. 

Summer This is the hottest season during the period June to September, 


when dry bulb temperatures can reach 47°C and above. There 
is hardly any rainfall and skies are usually cloudless. Dust and 
sandstorms can be frequent and haze often occurs. 


Autumn This occurs during October and November and brings somewhat 
cooler conditions although it still remains very warm. 
Winter The period December to March brings the coolest weather and 


is the time when the cloud amounts are at their greatest. Most 
of the scanty rainfall falls at this time. Strong winds and squalls 
can occur during this season accompanied by dust or sandstorms. 


Information on climatic conditions is limited but it is sufficient to allow some 
basic conclusions to be made, which may be summarised as follows: 


1 Rainfall is so scant that it will prevent planting unless artificial 
irrigation can be constantly maintained. 


2 The temperature in summer ranges between 39°C and 47°C and winter 
temperatures are relatively high, averaging some 20°C, therefore the maximum 
protection from sun radiation that is reasonably possible should be provided. 


3 Humidity remains at near saturation levels for long periods in summer. It 
is the main element of discomfort and air movement either natural or from 
mechanical ventilation is essential. 


4 The wind rose indicates the main wind speeds and directions, the west to 
east and south to north being the most predominate. On a typical day the wind 
blows in off the sea during the morning and afternoon and rotates round in a 
clockwise direction to blow off the land during the night. 


The atmosphere could retain dust and fumes from the industrial development as 
there is no general air turbulance, as in, say, europe, to dissipate the particles. 
During the day the sea breeze gently carries any polluted air inland only for the 
night air to bring it back again. There is an essential need to filter waste, gas, 
smoke, etc. from all harmful effects. As an additional safeguard residential 
accommodation should not be located where it could suffer from wind blown 
pollution. 


During summer, sandstorms may occur approximately on the line of the south 
wind arrow. The quick air movement along the ground picks up sand, silt and 
light debris in a rotating mass. They are not freak occurrences and must be 
planned for, not only because of their dehydrating effects but also because of 
their ability to cause damage by their own force and with the dust they carry. 


The wind must be lifted, deflected and slowed at every opportunity, and artificial 
linear hills on the town’s periphery are recommended. 


These desert conditions mean that buildings and humans need protection from 
sun and for a short time in the year from rain, but because of the heavy 
humidity, air movement becomes of paramount importance, since the moving 
air helps to relieve acute discomfort. The interior of buildings should be shaded 
and large external overhangs and arcades should be provided where possible. 
Buildings are subject to expansion and contraction at a rate unknown in non- 
tropical areas. Cracks, warping and sand and wind erosion are inevitable unless 
proper care is exercised in the choice and detailing of building materials. 


Appendix A gives a more detailed analysis of climatic conditions in Dubai. 


Day time cool 
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The site 


The land slopes gradually towards the sea. The terrain is similar 
to that encountered throughout the Emirate and preliminary 
investigations indicate that satisfactory construction works 
could be carried out in the area, though the rock outcrops 
around Jebel Ali hill might present local problems. 


Ww wet sebkha 

D dry sebkha 

S sand dunes 

G gravel plain 

R rock outcrop 

R6.5 relative height of sand dunes in metres 


(approximate). 


0 10/007 principal point of photograph. 
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Chapter 4 
Engineering services 


Water supply 


All potable water is being drawn from the same systems supplying Dubai. These 
plans consist of a 300 mm (12’’) main being installed along the main coastal road 
to supply up to 900 cubic metres per day (200,000 gallons per day) to be 
followed by a 600 mm (24") main following the more direct route along the 
quarry road. It is anticipated this main will be commissioned by the end of 1977 
and will have a capacity of 28,000 cubic metres per day (6,000,000 gallons per 
day). 


These supplies are primarily for construction purposes associated with the power 
station, smelter, harbour and other major construction projects in the Jebel Alli 
area with the associated housing sites and infrastructure. The pipelines will 
ultimately supply a reservoir at a high point on Jebel Ali hill of 30,000,000 
gallons capacity ( three days production from power station desalination plant). 
A further low-level reservoir adjacent to the power station of 100,000,000 
gallons capacity (three days production of aluminium smelter desalination plus 
some additional storage. 


Items of the plant which will be erected in the power station and in the smelter 
plant will utilize waste heat to desalinate sea water and each will produce 
eventually up to 30,000,000 gallons per day. The resulting product will be 
pumped into the reservoir for future distribution to Jebel Ali and the industrial 
areas. 


The above figures indicate that sufficient water will be available to support the 
proposed development at Jebel Alli. 


Waste 

At present in Jebel Ali the only work in progress is construction of major civil 
engineering projects, each with their own accommodation and facilities for waste 
disposal. Each site has its own sewage disposal system with the treated effluent 
being reused where possible. No organized or co-ordinated system exists at 
present for the disposal of domestic or industrial refuse, and it is expected that 
temporary tips will be allocated on each site, which will require cleansing at the 
end of the construction periods. 


Electricity 

No electricity is available at present but provision is made within the projected 
overall electrical grid system for the area for 132 kV overhead transmission lines 
to link Jebel Ali with other towns. 


A power station is presently being constructed which is based on five 60 MW 
steam turbine generators to be installed progressively followed by further steam 


turbine generators of a larger size. Heat is to be recovered and used in a desalination 


plant. 


The first phase of the power station consists of three 60 MW sets which will 
provide power for Dubai. 


The power requirements for the new town at Jebel Ali will necessitate the ordering 


of additional generating plant and associated transmission and distribution 
equipment all of which has been outlined by the D.E.C. consultants. 


Telecommunications 


The State of Dubai is a participant in the Emirates Telecommunications 
Commission, the operating companies of which are Cable and Wireless and 
International Air-Radio Ltd. (IAL). The former are concerned with inter- 
national communications and already have in operation a centre on the 
Jebel Ali. [AL already have equipment planned for the major users in the 
Jebel Ali area, connected to the Dubai system. 





Gas 

It is anticipated that after providing for the larger industrial users, any surplus of 
these supplies will be made available to domestic or smaller industrial users in 
bottled form. 








The site viewed from the 
Abu Dhabi/Dubai road 
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Summary 

Dubai's economic prosperity depends upon crude.oil production and trade but it 
is the Government's intention to diversify the economy to increase Dubai's role 
as the leading trade entrepot in the Lower Gulf and to broaden. Dubai's economic 
base beyond the traditional trading activities by establishing new export 
orientated industries 


Jebel Ali, a site some 35 kilometres south-west of Dubai is to be developed as the 
centre of Dubai's industrialisation programme. Work has already started on the 
78 berth port complex and under current Government plans the first stage of the 
industrial complex will include an aluminium smelter and ancillary facilities: a 
liquified petroleum gas plant; a steelworks; a power station and desalination plant, 
and an international airport; it is also proposed that all the construction works for 
oi and gas production should be transferred to Jebel Ali from Dubai. In addition 
to these prime industries there will bea substantial light industrial and free trade 
zone together with the public utilities necessary to service the area, By 1981 some 
32,000 people could be working in the industrial complex and the new town 
could be housing some 67,000 people rising to 347,000 in 1996 and possibly 
629,000 by the year 2007. 


The distance between Jebel All and Dubai makes it unrealistic to assume that the 
majority of the people who will eventually work in Jebel Ali will live in Dubai. 
The néw town at Jebel Ali must therefore provide al! essential services, but 
without detracting from Dubai as the capital city for the region. Jebel Ali will 
become the main industrial location, with its port and airport providing for full 
international needs. The decision to relocate the construction works for oil and 
gas production and to house the main power stations for Dubai at Jebel Ali will 
strengthen Jebel Ali’s role as the industrial centre and illustrates how the twin 
towns of Jebel Ali and Dubai will complement one another, The relocation of 
industry from Dubai will free vatuable sites along the creek for attractive 
commercial, residential or recreational activities, thus assisting Dubai's continued 
expansion as the social, commercial and governmental centre. It is currently 
estimated that if all the developments now under active consideration in Dubai 
are undertaken, the overal! population figure by the year 2007 cauld be 
758,000. 


The overall population at Jebel Ali will be determined by a number of factors, 
not least being the success rate in attracting industry into the area. For this 
reason we have placed particular emphasis on the creation of a pleasant 
environment. An industrial town can be an unattractive place in which to work 
and live and numerous studies have shown that subjective judgement plays as 
important a part in investment decision as a cost-benefit analysis. The appearance 
of an area can therefore be crucial to the prospective industrialist. 


In determining the size of town we have assumed that there is no reserve of 
labour in Dubai, that trends within industry are towards greater capital intensive 
plants and fess labour, and that the provisien of the massive harbour complex 
and airport will require a high proportion of the industrial area to be devoted to 
warehousing. All this'sugqgests that the ratio of workers to industrial area can be 
expected to be low and that the labour force will have a high proportion of 
skilled and semi-skilled labour and management staff. 


lt can also reasonably be arqued that as Dubai ts to’rémain the social capital for 
the area and Jebel Ali will be the industrial town, the activity rate (ie the number 
of people working out of the whole town population) will behigh and the 
number of people employed in the service industries {school teachers, shop 
keepers, etc) will be reduced in proportion. The capacity of the building industry 
will also be a major factor determining the phased development of the town. in 
our calculations we have assumed a building rate of 4600 dwellings per annum. 


The above factors lead to the conclusion that the overall town population could 
reach some 529, 000 by the year 2007, but should there bea predominance of 
single people in the town, the overall population could be reduced to 373,000. 
Conversely, if the industries who. locate there are Jabour intensive and if more 
workers bring their families to live at Jebel Ali, then the ultimate size of the town 
could be as high as 758,000 We feel that itis unlikely that these conditions will 
obtain. 


In response to the middle range of population estimates, we have prepared a 
concept which must be regarded as a framework for growth. Proposals are 
formufated for the steady and progressive development of the town in phases; 
each phase in isolation will have a beneficial result, being largely self-contained. 
so that if no further development took place each would be self-sufficient, but 
taking all of the phases together their effect will be considerable, as collectively 
they provide for the continued expansion of the town to a comprehensive 
pattern. 


An immediate start must be made on the town centre, comprising part of the first 
phase of the town, if adequate facilities are to be provided for the first part of 

the industrial and port-complex programmed to come into operation in 1981. The 
importance of Jumeirah, an attractive coastal strip between Jebel Ali and Dubai, 
must not be underestimated. Proposals are well advanced to buiid further 
residential estates, another marina and an hotel, and many people working at Jebel 
Alj can be expected to take accommodation in those houses that are within 
reasonable travelling distance of the new town. If Jumeirah was allowed to 
overdevelop then the effects could be harmful to both Jebel Ali and Dubai, as 
many of the advantages in both social and financial terms of a concentrated 
development would be lost. Yet the advanced proposals to build houses at 
Jumeirah could play a vital role in meeting the initial demands from the 
construction industry. 
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Appraisal will allow it to serve major new industries regardless of their location within the 
Constraints industrial area. 

There are important physical and climatic conditions at Jebel Ali that must 
considerably influence the development of the Master Plan for the new town, 
figure 4. 


Journey to work 

The longest port quay is nearly four kilometres in length, and the industrial area 

is some ten kilometres wide; distances which necessitate a considerable journey 

to work. In order to minimise the travel times it is recommended that the major 

residential areas should be located to the west of the industrial area. Housing along 

the Jumeirah coastal strip together with the small housing area close to the Jebel 

Ali hill, will help to meet the needs of the industrial areas located to the east of | 


the town. 


Terrain 

With the exception of the area around the Jebel Ali hill the site offers equal 
problems and opportunities to development, but a location to the west of the 
port provides full opportunity to maximise on the site’s greatest natural 
attraction, the coast. 


Climate 

General wind direction and the nature of the atmosphere militate against the 
provision of housing where it could suffer from industrial pollution. Wind 
barriers should be formed on the town’s periphery and maximum shade created 
wherever possibie. 


Airport 
Neither housing nor labour intensive industry should be located beneath the 
area covered by the noise footprint. 


The 95 PNdB noise contour represents tolerable noise disturbance during the 
day and the 90 PNdB contour tolerable noise disturbance at night. The ILS lines 
define the boundaries for the localiser beam energy zone for aircraft plotting. 
No building or structure should be constructed with a metal roof or wall within 
this zone. 





= 


Telecommunication centre 
_Housing must not be placed within an area covered by the first circle drawn 
around the centre as the effects of radiation could be harmful. No high 
building or structure must be placed where It could interfere with the projected 
communications signals. 


Regional roads 

The existing Abu Dhabi — Dubai road and the proposed Emirates Highway 
together with the proposed major road link to Al Ayn, Buraymi and Oman 
provide excellent opportunities to tie the development into the Regional road 
network. 


Infrastructure 
Adequate water and power can be provided for the development. 





Industrial area 

A sufficiently large area consistent with the provision of a 75 berth port has been 
designated for industrial use. The large scale, highly capitalised industries will tend 
to locate to the east. In the centre approximating to the noise footprint and the 
segregated free trade road link will be the Free trade zone including main 
warehousing and storage areas, and the smaller and more labour intensive industries 
will be encouraged to locate within the western section. 








Port 

The port layout will provide facilities for the major industries in the east, the 
_ free trade zone to the south and the lighter industries, including the construction 
_ works for oil and gas production, in the west. The size of the port and its design Town Centre Location 








Chapter 5 





The master plan 5 4 
Master plan 

The Master Plan is conceived as a series of districts each housing 73,000 people, The master plan provides a framework for the growth and 

separated by district centres and served by a simple grid network of roads, progressive development of the town. 


figure 5. The town centre is located on the coast with the more expensive housing 
located near the sea, and the housing for the lower-income workers adjacent to 
the industrial zone. : 


The concept aims to produce tightly knit communities which inevitably involves 

somewhat higher residential densities. This provides a defensive enclave — that is 

defensive in the climatic sense — for if the town becomes over spread out, not S 
only does it allow the desert to encroach, but it substantially increases the cost 

of the infrastructure. To halve the density could almost double the cost of 

infrastructure. 





The Town Centre will be developed to a high density and a spine of lower density 
mixed use activities will serve the residential districts. The plan is based upon a 
sequence of activities related to travel. In the residential areas where inhabitants 
will be of modest means walking distances dictate the pattern, and the scale and 
form of the buildings will be one of compactness, culminating in the flat develop- 
ments along the ‘high street’. In the medium and higher income areas most 
journeys can be expected to be made by car and the demand for larger houses, 
gardens and greater privacy will result in low densities. 


A population of some 73,000 will require its own mini town centre and inevitably 
the distance between the centre and most homes will be too great to walk. The 
level of car use to the centre will be high, and extensive car parking provision will 
be necessary. The District Centre has therefore been designed on the principle of 
a large out of town shopping centre; an attractive introverted complex surrounded 
by car parking areas. This is achieved by placing a green wedge through the —— 
district to allow the centre ample ‘breathing space’. Within the wedge major eee 
educational, health and recreational facilities are located. An additional advantage ars 2 
of this principle is that some pressure will be taken off the Town Centre that = 
» 
E 





major road network 





might otherwise cause undue congestion. landscape buffer zone 
It is intended that the town should be constructed in phases to respond to the 
changing needs of the new port, the airport and the industrial complex. The 
first stage is located on the coast and will comprise a substantial section of the 
Town Centre. The overall concept provides a framework for the growth and 
progressive development of the town, where each phase can be self contained 
and self sufficient, but collectively these units will cater for all the needs of a 
comprehensively planned and thriving community. 
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Phasing 

Phase one 1976/1981 

In four years time some 19,500 workers, table 2, will be required to operate the 
port, airport and committed industries. Many of these will be managers, foremen 
and skilled workers. Other key workers will also be needed. These people can be 
regarded as permanent in the sense that they will not be replaced by others within 
a two year period. They will require high living standards and many may wish to 
have their families with them. 


In addition to people working in the basic industries, about 13,000 will be 
employed in the service industries generated by the resident population, such 
as shopkeepers, taxi drivers, doctors, teachers, whilst others will operate the 
town’s water supply and look after drainage and the power supply. Some of 
these will also wish to have their families living at Jebel Alli. 


In order to arrive at a potential residential population we have assumed that a 
significant proportion of the workers will be single, table 3. But notwithstanding 
this, some 67,000 people could require accommodation by 1981. This figure 
includes an allowance for those construction workers and their families who 

will wish to settle in the new community. Although a significant number of single 
persons in the construction industry are expected to either commute to 

Jebel Ali or be resident in hostels and other accommodation which is adjacent to 
the construction sites. 


Phase two 1982 — 1985 

During the next four year period the existing industry will consolidate and 
increase production; inevitably there will be an increase in the volume of trade 
creating greater use of the port and airport and requiring additional storage 
facilities and new base industries; light industries and service industries can be 
expected to develop, tables 2 and 4. 


Although a desired aim should be the achievement of a balanced community 
through the encouragement of more families, the nature of the proposed industrial 
base, the acute labour shortage plus the itinerant nature of the construction 
industry lead us to the conclusion that the ratio of single persons to married 
persons will remain high, table 3. Even so, the overall population of the town 
could have risen to 160,000 by 1985. This figure excludes those construction 
workers expected to be resident on or adjacent to construction sites. 


Phase three 1986 — 1996 

It becomes increasingly difficult to forecast the town’s continuing growth rate, 

as this will be influenced by many factors which cannot be determined at 

present. Yet it is not unreasonable to assume that as the town matures and the 
industrial base broadens a higher proportion of families can be expected, leading 
towards a more balanced community and with it an expansion of social and 
commercial facilities. Therefore after a development period of 20 years the town’s 
population is estimated to be some 347,000: 


Phase four 1997 — 2007 

Industrial expansion continues; the proportion of families to single workers 
increases and hence the percentage of population in employment will 
marainally fall from a high of 53 per cent to a level of 46 per cent; a figure 
which approximates to that of Dubai today. It is relevant to note that this 
activity rate is higher than many European towns where 30—35 per cent is 
typical. By the year 2007 the population would be 529,000. 



































Table 1 
Population growth forecasts — Jebel Ali to year 2007 
Date Population 
1981 67,000 
1985 160,000 oe 
1996 347,000 
2007 529,000 
Table 2 
Employment 1981 1985 
Industry 
Port & airport 6,500 13,100 
Heavy industry 3,000 3,000 
Oil & petrochemicals 5000" Pome lie 8,500 
Public utilities 2,000 5,000 Lars 
Light industry & warehousing _ 5,000 20,000 ~~ 
Total 19,500 49,600 
Table 3 





The Proportions of single person immigrant population and family population, 1981 to 2007 











Date Single Person Population Family Population 
Number % of total population Number % of total population 

1981 22,000 33 45,000 67 

1985 55,000 34 ~ 105,000 66 

1996 102,000 29 245,000 71 

2007 128,000 24 401,000 76 





Although the proportion of single person immigrant population is predicted to 
fall, the socio-economic composition of the total population exhibits small 
changes. 





Table 4 

Employment — Medium range 

Construction Date Industrial Service Total % of Total 

Industry Base Base Population 

2,000 1981 19,500 13,000 34,500 52 
2,000 1985 49,600 33,000 84,600 53 
2,000 1996 93,000 76,900 171,000 4g 
2,000 2007 119,500 119,500 241,000 46 


In addition there will be approximately 9,000 itinerant construction workers 
located within the building construction area. 


Industrial Base: The employment estimates up to 1985 are calculated by direct 
reference to the known industrial base at that date and an assumed level of 
progress at the intermediate date of 1981. 
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Alternative forecasts 

The above target population levels may be regarded as the most likely, based on 
the limited information that is available. The rate of growth could be greater or 
slower but this can only be monitored as the town develops and the service 
facilities and infrastructure provisions must be adjusted accordingly. We have, 
however, considered alternative population forecasts for the year 2007 ranging 
between 373,000 and 758,000; these are discussed later in this report. 


The effects on the Master Plan may be summarised by noting that if the lower 
figure of 373,000 was achieved the town would be mainly occupied by single 
workers — an extremely unlikely event, and only a limited level of services such 
as schools, health clinics, play areas and to some extent shopping would be 
required. The residential areas would clearly be to a higher density of dwelling 
units and the town would extend up to that indicated in the Phase three 

Master Plan. Though again highly unlikely, a higher estimate of three-quarters 

of a million people must be considered. This higher population arises from the 
assumption that a greater number of workers bring their families; the number 

of basic industrial jobs remains the same, although a higher rate of service 
industry would arise. In this event, the town would expand to cover the area 

to the west of the town defined by the dotted lines of the main road framework. 
The effect on amenity and social facilities: the shopping and other services in the 
town, district and local centres and on the road framework would necessitate a 
relocation of activities within the main framework. Chapter 11 suggests that 
machinery should be set up for monitoring the changes that will undoubtedly 
occur during the development period and make the necessary adjustments. 
Appendix B provides a detailed appraisal of the population and employment 
projections. 
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Industrial zones 


Industry 


General 

The attraction of the appropriate industries to Jebel Ali will be of crucial 
importance to the future of the town, and will not only determine its growth, 
but will also be a fundamental aspect of its very existence and its future 
prosperity. Traditionally Dubai has played a major role in the trading scene in 
the Gulf, and this trading ability, aided by the business acumen of the country’s 
inhabitants was the cornerstone of its economy prior to the discovery and 
exploitation of the oil resources in the area. The wealth which has been created 
by the oil resources now forms the financial base for a substantial investment 
aimed to secure the establishment of major industrial enterprises in the area. It 
is intended that the majority of the emirates’ new industries will be located at 
Jebel Ali, and many of Dubai’s existing industries will be re-located there. 


The proposal to build a new international airport, and the commencement of 
massive new port facilities largely determined the general location of the various 
industrial elements, particularly in view of their need to be closely related to the 
two major transport facilities. 


Zoning 
The industries fall into six main categories as follows: 


1 The heavy base industries located on the coastline immediately to the east of 
the port and to the north of the Abu Dhabi—Dubai road. Prior to the compilation 
of this report, sites for major industries had already been allocated in this area — 
the gas works, the steel works, the aluminium smelter complex and the power 
station. 


2 The heavy and pollutive industries are located away from the town in an area 
south-east of the port and extending to the lower slopes of the Jebel Ali hill. 
Such industries are capital intensive where employment is invariably low. 


3 Port based and heavy non-pollutive industries are located immediately to the 
west of the port. New industries in this area should be compatible with their near 
neighbour the Town Centre. A motor vehicle assembly factory would, for 
example, be appropriate; it would enjoy the benefits of easy access of supplies 

to and from the port on one side, and labour on the other from the residential 


3 ithin the ’ 
areas. Sites for offshore engineering construction works are located within t YY hadvy basa indudtriee 
‘a 


harbour area. 


4 The light industrial area marches alongside the main residential areas. This HLH} heavy industries 


location was selected as light industrial activity is invariably more labour 
intensive than other forms of industry, and it was considered desirable to 
minimise the journey to work for the largest concentration of the town’s 
workforce. Light industry is also the most suitable to locate near or within 
residential districts, typical activities being electronic and component 
assembly, packaging, electrical workshops, light machinery, sheet metal 
fabrications etc. 


port related industries 


light industries 
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5 The free trade and warehousing zone lying to the south of the port and the 
Abu Dhabi—Dubai road and extending to the airport. The zone would be linked EE port related bulk storage 
to the port and airport by a totally segregated road link, and surrounded by Siete 
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suitable fencing to form a customs controlled area. Within the zone, large 

transit sheds will be required for storage of individual goods, for repacking or 
assembly. The general level of labour can be expected to be low, consistent 

with its location under the main airport flight path. Full provision for containers 
pallets and roll-on roll-off services will be required. 


6 Storage areas for the building and construction industry with low employment 
densities and bulk transport requirements, will be distributed throughout the 
industrial zone. The area immediately to the south of the port area and up to 

the realigned Abu—Dhabi road area be used especially during the town’s initial 
development, as a gathering ground for materials brought in by sea. 


The total area of land allocated for the six industrial zones up to the year 2007 
is 5,420 hectares with an expansion potential up to the emirates highway of a 
further 1,020 hectares. The size of the industrial zone is consistent with the 
provision of a 75 berth port and international airport and the volume of 
industrial and storage activity that this could generate. 


Incentives 

Elsewhere in this report we emphasise the need to establish a Development 
Agency to monitor and control the town’s evolution to ensure a degree of 
conformity to the overall concept. As industry is such a vital adjunct to and 
prerequisite of the town’s residential element it is suggested that a prime 
function of the Development Agency would be to provide a service for 
prospective industrialists to assist their establishment in the area and to provide 
a marketing and servicing organisation. Consideration must also be given to the 
possibility of constructing small unit factories in the light industrial area, and 
suitable warehousing facilities in the free trade zone to attract firms to the area. 
The possibility of providing housing within the town directly related to the 
industrial space would also prove a valuable incentive to prospective industrialists, 
although it must be emphasised that it would be undesirable to locate any 
residential accommodation within the industrial area for both environmental 
and economic reasons. 


Commercial activities 


Shopping 

The nearest competing centre to Jebel Ali existing today is Dubai/Deira, a twin 
retail complex on either side of the Dubai Creek. Its distance from the proposed 
residential area for Jebel Ali is approximately 35 kilometres. This distance, 
coupled with the demand which will be generated by a rapidly growing 
population will clearly justify the independent provision of adequate facilities 
as an integral part of the development. 


We have estimated that by 1981 there will be a generated need for 74,000 square 
metres of retail floor space in Jebel Ali; rising to 176,000 square metres by 1985; 
382,000 square metres by 1996 and to 582,000 square metres by 2007. 


We are proposing that this floor space should be distributed on the following 
basis:— 


Town Centre: This centre will be the main focus for the sale of major durable 
goods, such as jewelery, high quality household goods and specialist goods, eg 
sports equipment, artifacts etc. It will also additionally perform the function of a 
district centre to its immediate catchment population. The centre will be 
characterised by the presence of large retail units typified by the departmental 
store. 


District Centres: A number of centres will be developed to serve a catchment 
population of between 40 to 100,000. These centres will provide major 
convenience goods such as weekly food purchases — probably through super- 
market development; and an element of durable goods such as furniture and 
clothing. 


Local Centres: Many smaller centres within the residential neighbourhood will 
normally provide the daily shopping needs eg food and drink, newspapers etc. 
some of the larger local centres may well additionally include a large retail 
super-market as an extension to the day-to-day facilities. 


The Town Centre is expected to be developed over three phases, the first 
80,000 square metres of gross retail shopping space being fully occupational by 
1981; an additional 60,000 square metres by 1996 and a final stage of 40,000 
square metres by the year 2007. The final two stages will depend on the rate of 
build up achieved by the dates suggested. 


The sizes of the various district centres will depend on the catchment area and 
will range from 10,000 square metres to 60,000 square metres. They will be 
phased in accordance with the development of the residential neighbourhoods. 
Local centres, located within the residential neighbourhoods, will all be within 
walking distance of the catchment population. Their size will depend on 
catchment area but will range from 240 square metres to 2,000 square metres. 


Offices 

Although Jebel Ali will remain subordinate to Dubai as an office location, central 
government offices may perforce be attracted to the town and could well form a 
major office component. The primary objective in the encouragement of office 
development is the diversity of employment it affords. This applies equally to 
both public and private sectors. We have assessed office space accordingly for 


three categories; government, national/international and local commercial offices. 


The proposals for the distribution of the office floorspace are based on the 
establishment of a strong central business district in the town centre with further 
amounts distributed among the district centres. 


The phasing of office development suggests that by 1981, 60,000 square metres 
will be required rising to 157,500 square metres by 1985. Should the pace of 
development be maintained in accordance with the planned programme almost 
half a million square metres of offices will have been constructed by the year 
2007. 
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Education and community services 


Education 

lt has been assumed that one quarter of the population of family units will 
be children of school attendance age. This produces estimates of 10,000 
school children in 1981; 24,000 in 1985; 60,000 in 1996 and 98,000 by the 
year 2007. 


The education system in Dubai breaks down into four stages. Forecasts have 
been made of the likely percentage of pupils falling within each group: 

% 
Kindergarten 12 


Primary 55 
Preparatory 20 
Secondary _13 

100 


Although school sizes will be more precisely determined at detailed urban 
design stage, school sizes of 100 pupils for Kindergarten and 600 pupils for 
the remaining three categories have been assumed. Organic changes in the 
demand for each category will occur during the development period as the 

age profile of pupils increases — a normal phenomenon of new communities. 
For Master Plan calculations the build-up of each category has been calculated 
as follows: — 





Table 5 
Demand for schools 
1981 1985 1996 2007 

Kindergarten ae 14 31 74 120 
Primary 11 24 57 92 
Preparatory 4 9 21 33 
Secondary 3 6 14 22 
Total 32 70 166 267 


Clearly this position will have to be closely monitored as the town develops. 


Further education 

Requirements at this stage are imprecise but a land use allocation of two 50 
hectare sites for the establishment of further education Campuses has been 
assumed to cater for 5000 students, post 1985. 


Health facilities 

The demand for hospital bed spaces has been calculated in accordance with 
Dubai Department of Health standards which specify 3.5 beds per thousand 
population for general needs and one obstetric bed space per thousand 
population of family units. 

The demand therefore can be calculated as:— 


Table 6 


Demand for hospital bed spaces 
EE ea ne 








. See Year Bed spaces 
; 1981 290 
1985 660 
1996 970 5 
2007 2250 
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Based on the accepted standard of 600 bed hospitals we have assumed that one 
hospital will suffice until 1985, a further two by 1996 then increasing to 
four hospitals by the year 2007. 


In addition, Health Centre requirements are being proposed on the basis of a 
catchment radius of 0.75 of a kilometre which implies a catchment 
population of 10,000. The number of centres phased in accordance with 
population growth then becomes:— 


1981 7 
1985 16 
1996 35 
2007 53 


Other community services 


Mosques 

They are to be located in all District Centres and a Grand Central Mosque 
provided in the Town Centre complex. Smaller mosques will be located in 
residential neighbourhoods on the basis of 8,000 to 12,000 resident 
population. 


Police stations 
Provision has been made for one in each District centre and the Town Centre 
with smaller police stations in the larger Local Centres. 


Fire stations 
A central fire station is located in the Town Centre with a satellite sub-stations 
in the District Centre and industrial zone. 


Meeting places/halls 
Every Centre will have a meeting place ranging from the small community 
room to the larger halls. 


Recreation and leisure facilities 
The following proposals are included in the Master Plan: 


Hotels: between two to four 300 to 500 room hotels, one to be built 
by 1981. 

Cinemas: on the basis of one cinema for 80,000 — 90,000 population 
(1,000 seats per cinema), the requirements are: 
by 1981 1 
by 1985 2 
by 1996 4 
by 2007 6 


Sports Halls: | using the standard of one for every 10,000 — 12,000 population 
these will be located in association with schools, local and 
district centres. 

Country Club: one to be integrated into the Town Centre recreation complex, 
to include a marina. 

Local Open in addition to general amenity space round centres a provision 

Space: for one hectare per thousand population will be made within the 
residential neighbourhood. 














Housing demand and supply 


The demand for houses will be determined by the success with which industry is 
attracted to Jebel Ali. The availability of housing for potential resident/workers will 
be a strong factor in attracting industrialists. It is therefore important that there 
should always be a short lead time in the housing programme and other support 
developments; apart from the encouragement of industry in terms of supply this 
will also have the effect of achieving a reasonable level of stability in rental values, 
another important factor for the industrialist contemplating development in the 
town. 


Apart from the quantity of houses available, the range of provision must match 
both the aspirations and the ability to pay of the incoming population — so often 
this is not the case, and the cost of housing excludes many of the lower paid 
workforce as a result. 


In order to determine as closely as possible the composition of housing, and thus 
avoid the mis-match described above, an estimation of the structure of the future 
population that will be needed to support the levels of activity generated by new 
industry has been made. The following Table describes the range of competence 
required thus offering a basis for the determination of housing composition. 
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Table 7 

Percentage of total population in each socio-economic group 

Date Group 1 Group 2 Group 3 
Management, Supervisors, Semi and unskilled 
Professional Foremen, Skilled manual and 
& Technical Manual & Office Clerical 

1981 17 34 49 

1985 16 32 52 

1996 17 29 54 

2007 18 28 54 


A detailed appraisal of the various house types that will be required at the phases 
of the town’s development is given in Appendix B and is summarised as follows:— 


Dwelling types 

Housing type 1 

This group will require the highest standard of housing both in villas and within 
high rise flats in the town centre. 

Housing type 2 

The range of dwellings suitable for this group extends from low density family 
houses to high rise flats in the town and district centres. 





whit { a 
? ~ 3 MR 
PAL ELE a, 
— - Mins f 4 he ‘ ALA an, 
5 ow TAL. ‘ lke ey 





JAAD Pd ag 
Ue 





3 
é 











Housing type 3 Generally this would include extra partition walls, extending power and light services, = 
The range to be provided will extend from high density apartment blocks m the improving internal finishes, erecting garden walls and paving around the house, and 
town, district and neighbourhood centres to shared dormitory units in low income the addition of air-conditioning units. The variations are illustrated below. | 


residential areas. 





Providing for the lowest paid workers presents special problems, and we have MD Votes 
therefore investigated this in some detail because it is anticipated that in the early i | f 
years of the town’s development they will form a large part of the labour force. As 


the town matures, the balance will change in favour of more permanent workers | ; | “—h courryano ‘fn | j 
BATHROOM 
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and a growing proportion of families. 
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In response to this demand, a unit has been designed which would be built i 
initially to house single workers, and would be of very low cost. This would not be P % | t | fi 
of permanent construction. As the standards of living rise, and as the need for Day 8 + $4 
family accommodation grows, the units.can be converted and improved to provide ) —— 
a better standard of accommodation. ba : “ eat) Aa | 
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The basic plan is a square with a large courtyard in the centre. The single storey 
building can be laid out initially to provide either 40 bed spaces in a dormitory 


layout or 20 bedsitting rooms. In both cases the washing and cooking facilities are Lr | er P| fee at 
shared. This basic building can then be upgraded to provide either two large family | | j | | 


patio houses or four medium sized family houses. The standard of upgrading can 


vary to suit the circumstances, or could be a gradual improvement by the occupants. 1 I ra . = 
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Population distribution 7 
and density 


Population distribution 

The housing demand has been distributed into the five main population locations 
within the town — town centre, district centres, neighbourhoods, Jebel Ali and also 
in Jumeirah. This is set out in detail in Appendix B. 


The distribution of population in terms of numbers, density and location is 

also set out in Appendix B, illustrated in figure 8. The residential content 

of the town centre is developed at a high density, with most of the accommodation 

in high rise blocks. = 


The workers’ housing is mainly disposed adjacent to the industrial zone. This ensures 
that the journey to work distance of the workers is kept down, and also helps to 
isolate the more important residential and commercial areas from the industry. 
some 400 houses are programmed to be constructed on the Jebel Ali hill, and 

work has begun on the first group. The plan illustrates how the housing could be 
extended to form a residential neighbourhood, but the effect of possible wind 

blown pollution and difficult ground conditions will need to be fully investigated 
before a final decision is made on the suitability of this location. 


The middle income housing is disposed evenly down through the town, with a 
concentration around the town centre. A large amount of middle income housing 
is also located in Jumeirah. 


The high income house, which is at low density, is disposed mainly along the 

coastal strip to the south of the town centre, and in a strip down the outer edge of 
the town, furthest away from the industry. A considerable amount of high income . 
housing is also located in Jumeirah. ) 2 


This pattern of density distribution is designed to provide the correct proportions 
of high, middle and low income residential areas as the town grows, but its actual 
location may need to vary to meet changing circumstances. 
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Chapter 6 
Transport 


Summary 

The main highway network and the public transport system either free enterprise, 
buses or a light rail system will provide efficient movement between all residential 
areas and the major industrial and commercial centres. Traffic on the main 
highways will be able to move at average speeds of at least 30 kph even during 
peak travel times. Typical journey time will be about 15-25 minutes door to door. 
Adequate parking for private cars or motor cycle will be provided at all centres, 
and public transport services will be frequent with boarding points within easy 
walking distance of most homes. The public transport system should provide a 
high standard of service and coverage to all parts of the city. The system is flexible, 
it can be introduced immediately and can be modified to accommodate changing 
needs. Provision has been made for new transport developments (e.g. minitram) 
to be introduced as they become available. 


The main highway system can be adopted and expanded as the city grows. It can 
allow for changes in the location of development and in the intensity of land use 
activities. The network is hierarchical in form which means that volumes and speeds 
on local streets will be low whilst on the major routes volumes and speeds will 

be high and access strictly limited. The main shopping and commercial centres 
will be traffic free and networks of pedestrian paths will be provided elsewhere in 
the city. Within local shopping streets traffic volumes will be relatively low and 
required to move slowly and thus will not conflict with pedestrian activity in the 
street. Provision can be made for the segregation of buses, pedestrians, cyclists, 
etc., where local streets cross major highways. This can be achieved by the use 

of underpasses and bridges. 


In general there is a concentration of residential population and work places 

in the main centres and the main activity spine running westwards from the new 
city centre. Industrial densities are at their highest on the western edge of the 
industrial area closest to the residential areas of the town. Elsewhere residential 
and employment densities are relatively low. 


The densest traffic movements will tend to occur on the main highways running 
parallel to the western edge of the industrial area. The roads running into the 
industrial area also tend to carry high volumes of traffic. The volume of traffic 
and its orientation will be continually changing during the intervening years while 
the city is developing. 
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Road network 2007 


Structure of the main transport network 


The regional highway network 

The existing highway routes linking Jebel Ali with Dubai and Abu Dhabi are shown 
in figure 2. The existing coast road has been built to dual-carriageway standard. 
However, this road will need to be diverted eastwards away from the coast as the 
port develops. Firm proposals already exist for the construction of a dual- 
carriageway from the present Abu Dhabi/Dubai road just south of the port 

linking to Bayadat in the south-east. This road will skirt the northern edge of the 
free trade area and the airport. Although the coast road is built to a high standard 
the frequency of existing and proposed intersections, particularly between Jumeirah 
and Dubai, is such that the level of service the road would provide when heavily 
loaded is likely to be poor. 


It is estimated that peak passenger movements between Dubai and the new 
airport may result in traffic flow as high as 2,000 vehicles per hour. The alignment 
for part of the new regional highway (called the Emirate Highway) between Abu 
Dhabi and Dubai has been proposed by the Municipality, figure 3. Beyond the 
airport and the new city we have shown the Emirate Highway running westwards 
to rejoin the existing coast road. A full grade-separated interchange is planned for 
the intersection of the Emirate Highway with the Port-Bayadat road. 


A direct link would be provided from this interchange to the airport. An 

additional proposal for a further airport link would connect the coast road near 
Jumeirah with the Emirate Highway some five kilometres west of the airport 
interchange. Partial grade separation would be required at this intersection and also 
at the intersection of the Bayadat-Port road with the coast road. 


The road hierarchy 

The hierarchical network adopted for the Master Plan involves roads with distinctly 
different functions and capacities providing for different journey speeds. With 
regard to the study of travel demand which is described in Appendix D, we thought 
it appropriate to consider in detail only the main distribution roads of the 

network (urban motorways and limited access all-purpose roads). Within the study 
we adopted the following terms to describe the roads shown on the Master Plan. 














Table 1 
Hierarchy of roads and design specification Emirates highway 
Specification Design Lane Primary road 
Road hierarchy Type Lanes speed capacity 
Secondary road 
Kilometres —§ pcu/hour 
Regional highways Motorway 2x3 120 2,000 District road 
Primary distributors Motorway ZX 3 100 2,000 
ae Full 
Secondary distributors All-purpose 2% 2 80 1,500 ull grade separation 


District distributors All-purpose 2 x2 60 1,000 





Partial separation 


Large roundabout 


Others 


aT lt 


No intersection 








, ,- 








eee at aa ia, 









































— | ee { 
0 SS eee 
~ a  —— 
m a ———————— ; 
| SSS a = == powe 
. , : im station 
foe dubai 
sunningdale a ae 
\ MYDUSTRIAL ] i ogee 
\ 1 
\ ‘ 
\ \ gas plant a ani 
\ \ h / smelter TO DU 
\ ‘ 
| 
. \ ] a 
‘ , / 
s ‘ / : 
7 | / ferrostaal oo pe eee 
‘ \ : | 
| | — et steel works 
| | ship = | f 
\ 1 Be j 
\ \ ean ee { 
\ 
n \ may cS | 
\ \ 
\ 
‘ . ffshore PORT | 
: : ngilneering ||) | 
| onstruction Se aeree ee ee a 
| - es _ | 
\ ee 
‘ --~ + 
r\- ar \ 
AL \ [ 
aay \ \ L 
aa \ 
is \ 
( — \ \ 
ene \ i 
' \ 
’ \ 

















Oe 
omerx(]) 
—— an) 
\ \s 
3. ‘ 
71 


Vt rics, LF a a 
. te | | * : 2 
ci \ | 
: 
ZONE 5 
\ 


INDUSTRIAL 
ZQNE 


\ 














INDUSTRIAL 






















0 1 


2 3 4 5 
EE ki }ometers 
0 , . : 
rr rrr miles 












13 


— 


Road network 1981 
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Road network 1985 
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Road network 1996 
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Ww Ny's. 


Both the main regional motorway (the Emirate Highway) and the primary 
distributors should be built to motorway standards, and will require two or 
three lanes in each direction. The primary distributors include the Dubai-Abu 
Dhabi coast road, the Port-Bayadat road and the new highway which separates 
the new town and the industrial area. The secondary distributors intersect the 
primary routes and connect the residential to the industrial areas of the town. 
Direct access to the secondary distributors should be strictly controlled. The 
district distributors lead off the secondary routes and distribute traffic within 
the town districts themselves. Access to these distributors is more frequent and 
frontage development will occur. 


The primary, secondary and district roads should all be paved. This need not be 
the case with roads not shown on the Master Plan, namely the local streets and 
residential access roads. The majority of access roads could be left unpaved at 

least initially. They would need to be formed and compacted but a decision on 
more permanent paving can be left until experience in use indicates which of them 
need to be upgraded. Many local streets, particularly in the high density areas, will 
carry substantial volumes of bus traffic and these will generally need to be paved. 


Typical cross-sections for each type of highway are shown in figure 16. The 
minimum width of paved carriageway is recommended as three and a half metres 
per traffic lane i.e. seven metres for a two-lane road. Roads with frontage access 
can be provided with a stabilised area between carriageway and buildings. The 
width of these stabilised strips would vary with the balance of usage between 
pedestrians, cyclists, animals and parked vehicles. The stabilised areas should be 
divided by a line of trees which would help to segregate movement and local 
access functions and, above all, provide welcome shade. The minimum width 
recommended for the central reservation of dual-carriageways is three metres. A 
much wider reservation is provided in the Neighbourhood High Street and this 
would allow for possible future provision of a segregated mass transit system in 
the long term. We do not see the need to provide separate lanes for buses in the 
first instance as the level of service of the road system should be high enough 

to permit buses to travel without undue delay. 


Phasing of the network 

The phasing of the highway network is shown in figures 12-15. It has been assumed 
that the Abu Dhabi Dubai coast road will have been diverted by the end of the 

first stage and also that the Port Bayadat road, the new airport spur and the free 
zone link will have been completed by this time. The alignment of the proposed 
Emirate Highway has been shown on all phases although it does not form part of 
the Master Plan proposals. 


The diagrams show the amounts of highway that need to be constructed by each 
date. They show how the construction of the highway network matches the 
development of the town centre and district centres and the residential and 
industrial areas. In general the construction of the highways will precede the 
development of the town to provide a basis for planning of other services and to 
provide access for construction traffic. Detailed design flows for the intersections 
have not been calculated for each stage but the figures suggest the form of 
intersections that may be appropriate. 








The amount of road-space provided at each phase accords with the estimates set 
out in Appendix D. The phasing of the network reflects the continued growth of 
population and employment throughout the plan period, and the much more 
rapid growth of car ownership and use after 1985. At each phase work-places in 
the industrial areas have been located close to the town in such a way that the 
development of an efficient corridor public transport system is encouraged at all 
times. 
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Intersections and traffic control 

We recommend the general reservation of 50 metres of land adjacent to highways 
for environmental reasons and to provide additional rights of way for future 
transport systems and public utility services. In the short term, large diameter regional highway 
roundabouts at intersections (for which we are not able to carry out detailed 
design calculations) should be installed at the following sizes: intersections of two 
dual-carriageways on primary and secondary distributors — 60 metres diameter: 
intersections of district and local streets — 30 metres diameter. Typical examples 





















of these intersection controls can be seen in figure 17. On other roads of lesser M 
traffic importance, signal controlled intersections should be considered. te 
The use of large diameter roundabouts provides great flexibility for the long-term r¢ 
upgrading of interchanges. Thus a flyover or underpass can be added to a large disney Oo 
diameter roundabout to provide partial grade-separation of traffic. The provision of tr 
ample rights of way will enable these improvements to take place without undue 
interference to prevailing traffic flows. By the year 2007 we anticipate the need a 
for four full grade separated interchanges on the Emirate Highway and three on ar 
the Abu Dhabi Dubai coast road. de 
le 
st 





The minimum intersection spacing on the Emirate Highway is six kilometres 
and typical spacings on the primary roads is three to four kilometres. The average 
intersection spacing on the secondary roads is 0.8 kilometres. These spacings are 7 TI 


important to the maintenance of freely-flowing traffic on these roads. 
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Parking facilities 

In existing cities with high car ownership levels, parking has become a major land 
use. For Jebel Ali as both population and car ownership levels increase there will 
be an increastng demand for parking spaces, particularly in the town and district 
centre. !n the new town centre where the opportunity exists to plan for the motor 
car in a comprehensive way, parking provision will form an integral part of the 
design and location of major buildings and activity centres. 


We have assumed that wherever possible parking for and servicing of buildings will 
take place off the road within the curtilage of the building. This means that less 
road space is occupied by parked cars and delivery vehicles, and overall the amount 
of road space required is reduced. However, in many streets short-term parking at 
the road side has been planned for. 


The overall car ownership levels average 0.9 car per household although in some 
areas the levels may be two or more cars per household, Appendix D. In the low 
density residential areas, provision can readily be made for these high ownership 
levels. Within the town and district centres we have adopted a parking provision 
standard of one car space per dwelling unit. 


The vehicle parking standards we have adopted for minimum off street parking 
provision is set out in Table 2. These standards are consistent with our assumptions 
on saturation car ownership levels and choice of mode of travel. Additional 
provision for commuters will need to be provided in the town and district centres 
and in the industrial areas. Our estimates of parking space requirements are shown 
on the Table. 











Table 2 
Vehicle parking spaces required 
Land use class Unit Town District Elsewhere 
Centre Centre 
Residential Dwelling 1 1 1 or2 
Shops 100 sq.m. of 4.5 5.5 2.5 
gross floor 
space 
Offices 100 sq.m. 0.5 3.5 3.5 
gross floor 
area 
Saturation car ownership levels for Jebel Ali 
Average no. of cars per houshold Average 
: : —: : ; no. of 
Socio-economic groups within the Family Single person cars/head 
population households households 
| Managerial, professional & 1448 10 0.40 
technical 
II Supervisors, foremen, skilled 
manual & office staff n= Ne 0.5 0.35 
| e . 
Il Semi- & unskilled manual & 0.6—1.0 0.25 0.20 


clerical staff 





Overall average 0.9 0.38 0.28 


rr 


Public transport 


The need for a basic system 

The demand for travel by residents who may never own or have access to cars is 
sufficient for it to be essential to consider the ways and means by which this 
demand can be satisfied and select the most appropriate system for the future 
city. The main factors that influence the choice of system include capacity, 
power supply, service requirements and city form. We have not attempted to 
carry out a cost-benifit appraisal of alternative systems but, based on our estimated 
levels of demand, the task has been to specify a system which could be introduced 
gradually as the city expands. The generally dispersed nature of employment 
results in a widespread but relatively low volume of passenger movement to the 
warehouse and heavy industrial areas. However, in the main spine-corridors 
linking the centres, and the adjacent light industry areas, the concentration of 
trips is much higher. 


Given the nature of this movement three alternative, but essentially complementary, 
public transport systems have been considered. The most suitable in the short 
term appears to be an urban bus network. The bus network is based on two north- 
south spinal routes which run parallel to the urban primary roads. The main bus 
routes pass along an urban corridor close to the eastern side of the main 

residential areas, with relatively high residential density on either side. Commercial 
and shopping and other high movement generating activities front these streets 
and provide an economic catchment area for the bus services. A two-way flow of 
50 - 100 buses per hour is envisaged for this route. Most people living in this 
corridor will be within 500 metres of a bus stop. Since traffic flows are 

relatively low, the bus can share the street with other local traffic. The second 
north-south route would have a somewhat lower frequency of service. The other 
major public transport services would run east-west and serve the district 
commercial centres and the adjacent light industrial areas. Again bus frequencies 
may need to be of the order of 50 - 100 buses per hour. 


Individual routes should be designed to serve all parts of the residential areas 
collecting passengers and distributing them to the main office and industrial 

areas as well as to schools and shops on a fixed schedule. A fleet of approximately 
500 buses with a workforce of 1,500 - 2,000 people (including maintenance and 
supervision) may eventually be required. 


The second system considered is a light rail system based on the minitram 
concept, developed by Hawker Siddeley Dynamics (U.K.) Ltd., using automatic 
vehicles whose speed and headways can be controlled centrally. Some technical 
details and a tentative layout for such a system is given in Appendix E which 

has been prepared with the help and advice of HSD Ltd. Trains are envisaged for 
peak hour operations comprising three cars each of 42 passengers maximum 
capacity. For practical planning purposes, flows up to 10,000 passengers per hour 
could be accommodated on 119 trains per hour or a half minute service. Lower 
line loadings than this can be served by proportionately longer service intervals but 
in practice many of the less loaded sections will still have a high frequency as they 
must deal with the return of more empty trains in a tidal flow situation. Even 
when frequency is matched to peak demand a five minute service can be maintained 
for flows of only 1,000 passengers per hour. An attractive feature of this system is 
that once the major capital cost has been incurred, small changes can be made to 
the services offered at low marginal cost. 


Line capacity is dependent in some respect on station capacity. On the more 
heavily loaded routes double platforms or so-called ‘“D-loop”’ stations are necessary 
(these are explained in Appendix E). As for those routes initially using single-track 
working, space for station expansion should be provided where single on-line 
platforms are used initially where there is likelihood of increased passenger flows 
in the future. The small size of basic stations ensures that the space required for 
such expansion is small. 


The operating speed of the system will be determined by factors mainly dependent 
upon station spacing. Closely spaced stations limit achievable maximum speeds 
and hence limit service speeds. At a station spacing of half a kilometre an average 
speed of thirty kilometres per hour can be achieved while at one kilometre 
Spacing the service speed can exceed forty kilometres per hour, in both cases when 
all vehicles or trains stop at all stations. On the heavy traffic routes, where D-loop 
stations are used, mixed stopping and limited-stop (express) services can operate 
with maximum running speeds up to fifty-five kilometres per hour. It may be 
desirable to build D-loop stations on certain sections of route, even where the 
traffic requirement does not warrant them, in order to take advantage of this 
mixed operating capability. A detailed study would reveal the desirability of 
doing this in particular circumstances. 


The scope for free enterprise 

The third system, by contrast with a capital-intensive fixed route spinal system 
such as the minitram proposal described above, would rely upon entrepreneurial 
initiative. A fleet of publicly regulated but privately operated vehicles, ranging 
from motor-assisted tricycles to taxis and full-size air-conditioned coaches, and 
including company transport could provide in an infinitely flexible way for all 
those journeys that a basic system with fixed track and scheduling could not. 


The sole incentive for providing these services should be profit, subject to constraints. 


laid down by a public authority concerned with safety of the vehicles and their 
passengers and protection for the employees who drive them. The size of the fleet 
and the types of vehicles deployed would be fashioned by the pattern of demand 
for a whole range of services of this kind. 


In major cities in many developing countries the major part of passenger 
transport needs is met by free enterprise services. Providing the competition is 
regulated by an effective licensing system and a necessary minimum of inspection 
and control, this can be by far the most efficient way of meeting the transport 
needs of the community. 


The role of publicly-operated buses 

This is not to suggest that a publicly operated bus service of the conventional kind 
is necessarily inefficient or without a proper role — on the contrary, where 
demand is concentrated and regularly recurring (e.g. ‘corridor’ flows arising out 
of journeys to and from work), the community can come to rely on bus services 
of guaranteed standard at prescribed, frequencies, timing and price. The lessons 
learned from the developed and long-established cities of the Western world 
during the late 1960's and early 1970's are instructive, as it has increasingly been 
realised that massive capital investment required to cater for motor cars will still 
not permit their unrestricted use in city centres. Consequently, planners have 
turned their attention instread to ensuring that adequate and reliable public 
transport is provided for large towns and cities. Even in America, where public 
transport has declined to a low level, the trend is being reversed and considerable 
effort and expenditure are being devoted to maintaining and improving public 
transport services as a preferred alternative to further massive investment in roads 
and car parks. 
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Although it is recognised that similar constraints do not opegate in the Gulf and 
that the number and use of private cars if likely to continue increasing very rapidly 
in the foreseeable future, :there is no certainty over the continued abundance of 
fuel in the long-term. Moreover, there will always be a significant proportion of 
the population who will neither possess, nor have access to, their own private car. 
These particularly include the poor, the very young, the old, and other members 
of families who wish to travel while the family car is in use for other purposes. 


A public transport system based on buses could readily adapt to changes in 
population and employment throughout the planning period. If some forms of 
fixed track system is considered necessary then it would have to be started before 
1985 to accommodate the rapid growth in captive passengers along the 
neighbourhood corridor. However, the existing free enterprise system and company 
Operated transport will continue to play an important role. 


Co-ordination of transport — an essential for balanced growth 

Planning is therefore proceeding now on the basis that it is impracticable to 
concentrate all travel by one mode. The car is expected to be used increasingly 
(especially for leisure purposes and rather less for work purposes) in many towns 
and cities; but, since it is physically impossible to allow for absolutely unrestricted 
access by motor car in the future, new towns planned for maximum car access may 
experience difficulty in planning the public transport they eventually find they 
need. 


If, on the other hand, the new town is planned with provision for a good public 
transport system at the outset, a much more satisfactory and balanced town 
structure will result with the centres more compact and all members of the 
community given the maximum opportunity to travel, irrespective of whether 
they own a car or not. The other advantages include lower levels of capital 
investment in motorways and other road-space and more economical use of fuel. 


In order to set up public bus services, or to plan and supervise the construction 

of the minitram network, or to license and regulate the competition of free 
enterprise operations, a public transport authority needs to be established. This 
authority will require a clear mandate setting out its responsibilities and obligations 
in this important aspect of the growth and development of Jebel Ali. We 
recommend that this body be commissioned at the earliest possible date to 
consider the three related transport systems we have described. 
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Chapter 7 


Engineering services 19 
Water supply 


Why 


Adequate fresh water will be available for the town’s need hee 

Water supply — , 
from natural resources and the desalination plants associated 

General to the aluminium smelter and power station. The desalination 


plants when fully operative should produce some 60,000,000 
gallons of water per day. 


It is proposed, as far as possible, to rely on gravity to supply water to all 
consumers, although the final proposals will depend on the topography and the 


exact location of the reservoir. A system similar to that in operation in Dubai C 
is proposed, but modified, according to local ground levels. If possible, the 
Jebel Ali reservoir will be used as a balancing tank and will feed to storage 20 
tanks in the residential area, which would perferably be interconnected to Irrigation --- 
provide alternative means of supply and increase the overall storage capacity in : 
the town. 

Some 60% of all potable water used by the town will be available 

for irrigation, following treatment in the sewage works. A TC 


In the detailed design of the system consideration will be given to the use of 
overhead tower storage tanks, but the quantities of water required could mean 
an unacceptable number of tall structures in the residential areas. It may be 


system of irrigation pipes will enable water to be gravity fed to 
all landscaped areas. 





necessary to provide a system of ground level storage tanks, interconnected, | 

if possible by gravity, providing 24-hour storage each with a local smaller \ h [ 

overhead tank to give gravity feeds to consumers. Each building would be » k \ \ | 

provided with its own 24-hour storage tank, acting as a break tank to the supply. \ \ \ _\n \ 
4 


Quantities 

This report takes cognizance of the suggestions by J.D. and D.M. Watson, 
Consulting Engineers for Dubai, and also the State Engineer in December, \ \ \ \ 
1976, to take a water consumption figure in this area of 50 gallons, per person 
per day. This leads to a conclusion that over the first stage of development to a \ 
population of 67,000 persons in four years, the water demand will rise to \ 
15,300 cubic per day (3.400,000 gallons per day}. The proposed main \ 
reservoir will therefore have a 10 days supply. In this initially developed area, x 
the total storage tank capacity requirement will therefore be 15,300 cubic \ \ 
metres (3,400,000 gallons). Supplementary tower head tanks can be up to 
450 cubic metres (100,000 gallons) capacity without being too numberous or 
too obtrusive. Other areas to be developed would follow this pattern. 


sion blanked off connections for future extension 


KR 
\ \ \ Eee water tower \ 


Non-potable water 

In order to conserve the maximum amount of fresh and desalinated water, 
effluent from the sewage works will be gravitated to the residential and industrial 
areas for irrigation and fire fighting purposes. It can be expected that a total 

of between 50 per cent and 70 per cent of all potable water used, will be 
available for secondary use. In the initial stage therefore, where construction 
use will be high, up to 4,500 cubic metres per day (1,000,000 gallons per day) 
would be available for the irrigation of all the landscaped areas within the 
town. This will continue at all stages of the development. All mains used for 
irrigation would be pressured from static head tanks, supplemented where 
necessary with reservoir ponds and mechanical plant to provide adequate 
quantities and pressure for fire fighting. It is essential.that all mains are designed 
for continual flow to avoid stagnation. 
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Sewage disposal and waste collection 


General 

It is intended to locate the sewage disposal works in the same area as the refuse 
disposal area, thus having available the potential of a combined source of 
reusable water and a beneficial material obtainable from purified sewage 
sludge and composted refuse. 


Sewage disposal 

The whole of the area allocated for the township development would of necessity 
be the subject of detailed topographical and hydrological surveys, but pending the 
result of these surveys and the information on the contours and water table 
levels thus becoming available, it is proposed that a sewerage system will be 
installed gravitating as far as possible from all areas but with submersible pumps 
where necessary to a pumped main with pumping stations located in the 
industrial zone. The raw, untreated sewage would be lifted to a treatment works 
in an area to the south-west of the air-field and well outside any future township 
extensions. Provision would be made for sun-drying the treated sludge in 
preparation for re-cycling as agricultural compost. 


During the detailed examination of any proposals for sewage treatment plant, 
great attention would be paid to the essential requirement to avoid obnoxious 
odours permeating the local environment. Liquid effluent from the sewage 
treatment plant would be held in reservoirs adjacent to the plant; these 
reservoirs would provide head tanks for any gravity reticulated irrigation 
system. The treatment process would be adequate to ensure sufficient 
disinfection appropriate to whatever use is envisaged for the effluent. It is 
expected that as the bulk of re-used effluent would be for municipal and 
amenity watering use, if subsidiary uses were required such as industrial, 
agricultural or horticultural, recreational or protein production, then 
subsidiary and additional disinfection would be required. A separate and 
detailed study and report would be necessary to ensure a fully 

co-ordinated use of effluent, both solid and liquid. Based on related figures 
for Dubai, it can be expected that volumes of about 160 litres per person 

per day (35 gallons per person per day) will reach the sewerage system. 

The initial phase of the Jebel Ali development will therefore require treatment 
works for 67,000 people or 11,000 cubic metres per day (24mgd). This size 
of plant would be the unit initially installed and this this unit would be 
multiplied as the town develops to provide an increasing capacity of 
treatment works related to the size of the town population. 


Surface water drainage 

It is recommended that precautions are taken to ensure that surface water is 
effectively drained away. Surface water drainage systems should be designed to 
avoid the risk of blockage, particularly in view of the infrequent rainfall. These 
systems should be simple and in many cases form part of the landscaping treatment 
minimising the use of extended piping systems. 


The detailed planning of the surface water drainage of the Jebel Ali area must be 
carried out at a later stage of the development plan. 


Refuse disposal 

The type, amount, density and contents of refuse varies very widely and is 
difficult to predict accurately until a community develops its own 
characteristics. We have, however, made an assumption of the likely loads and 
these are given below. Two perameters are paramount however to achieve a 
disposal service which is hygienic and not obnoxious. Firstly, a frequent and 
clean collection service is required. Secondly, a very carefully controlled 
sorting, treatment and stacking system is necessary. 


In order to obtain a preliminary impression of quantities involved, a figure of 
2 kilograms (4lbs) per house per day is taken at a density of 160 kilograms 
per cubic metre, (10lbs per cubic feet). Relating this to the first phase of 
development of 67,000 persons this is equivalent to 16,000 houses and hence 
190,000 kilograms per week or 32,000 kilograms per day (32 tons per day). 


Taking into account the distance to the disposal area and the requirement to make 
collections as quickly as possible in the earlier part of the day it is 

anticipated that three or four medium compaction collection vehicles would 

be adequate for the initial stage of the town development. At the disposal 

works, if the study previously recommended for an overall investigation into 
waste re-cycling shows an economic benefit, then suitable plant would be 
installed. This could include provision for removing ferrous and non-ferrous 
metals, glass, plastic and other non bio-degradeable materials. The 

whole plant would be on a modular basis to provide for increased capacity 

in stages as the town increases. 


Unwanted or untreatable materials would be taken to a remote area and tipped, 
under close supervision, with adequate cover to prevent an unacceptable 
environment developing. 


General industrial wastes would be dealt with in a similar way, but probably 
with the use of skips or larger containers. Unusual, particular or toxic wastes 
would each require special and individual treatment. 
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Sewage 


The sewage system will gravitate from all areas towards the 
existing Abu Dhabi/Dubai Road. From this point it will be 
pumped to a treatment works located to the south west of the 
airfield and well outside any future town expansion. 
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Electricity 


The demand for electricity varies widely from house to house, dependant very 
largely on whether or not an electric cooker is used, and whether packaged or 
window unit air conditioners are installed. It is assumed that most houses will 
have some form of electrically operated hot water storage heater. Taking all these 
into account, the installed load in each house could be as high as 30 kW. 
However, taking diversity into account, an average overall demand is likely to be 
in the order of 53 MW for a township of 67,000 people. It is assumed that the 
larger industrial users and the industrial estates are separate from these estimates 
which concern the township only. Using these figures, it is necessary to provide 

a 132 kV supply to the township area probably requiring the use of the two 
circuits to be provided in the final stages. This high voltage substation would be 
located on the edge of the industrial area and lower voltage supplies taken through 
a mains distribution network into the town areas. Depending on the final agreed 
configuration of the actual township layout it will be necessary to analyse the 
alternatives of 33 kV and 11 kV or 6.6 kV cable systems. The analyses will weigh 
technical and financial considerations but can only be carried out at a later design 
stage. 


Within the Master Plan, reservations have been allocated along the motorways 
and other roads for electric cables or overhead lines. It will be attempted to 
route electric supplies underground where possible and where economically 
viable to conform to the standards of archietecture being provided. Compounds 
have also been allocated in the plan for substation areas, outside the town, in 
the industrial areas and within the town itself. Supply to domestic consumers 
will be at 380/220 volts but higher voltages for industrial consumers will be 
available and individual feeders to the major users. 


Street lighting will be installed along all motorways and roads, with area anc 
and flood lighting in the municipal amenity areas. 








Table 1 
Population growth related to services requirements 

1981 1985 1996 2007 
Population — cumulative 67,000 160,000 347,000 529,000 
Number of dwelling units 16,000 42,000 78,000 139,000 
Maximum electrical demand 53 MW 125MW 270MW £409 MW 





-15,300m? 36,000m?_78,300m? 120,000m2 
3.4mill.galls Smill.galls. 17mill.galls. 26mill.galls. 


32tons/day 84tons/day 156tons/day 278tons/day 


Water demand 
(225 litres/day — 50 galls/day) 


Domestic refuse 


(2 kg/house/day) 





Gas 


It is not anticipated that an underground gas system will be required and, 
apart from major users taking individual bulk supplies, no provision has been 
made within Jebel Ali. It is expected that if there is a demand for gas it will 
be met by bottled liquid gas with a private distributor located in the industrial 
area. 


Telecommunications 


A complete telecommunication system will be required for telephones, telex, 
T V channels, radio channels and other systems to include fire brigade, police 
and if necessary defence links within the town area as well as nationally and 
internationally. 


Routes have been allocated along major road, motorways, and other roads 

for installation of underground systems. Areas have been reserved within the 
town for main telephone exchanges and smaller switching centres, the ¢:._.ct 
requirements for which will be related in detail to the planning of the E.T.C. 


Fire fighting 

Under the heading of utilities will be the provision of a fire fighting service. 
Full discussion will be based on the traditional use of fire appliances using fresh 
water through hose pipes. These will be supported, where necessary, by water 
tankers, ladder escapes, snorkles, rescue vehicles, emergency tenders and similar 
equipment all of which will be based in a central fire station with satellite 
sub-stations at appropriate areas as necessary. 


In residential areas, use will be made of fresh water supply systems, to provide 
hydrants for fire fighting purposes, but in industrial areas a separate fire hydrant 
system would be provided. This system would be separately supplied and 
pressurised. Consideration would be given to the provision of static water 
tanks where the presence of a particularly hazardous substance is stored or 
manufactured. The whole of the fire service would have its own 
telecommunications system linked into the national telephone system and 
providing for remote alarms to a central panel. Direct communications with 
the Police, Military authorities, airports and between central station and 
mobile vehicles. This system would be integrated into the national 
telecommunications system. The hydrant system for larger industrial users 
could possibly make use of effluent from sewage treatment works as it is 
intended that this will be of sufficiently high standard to use for irrigation 
purposes. 
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Power supply 


A main power supply from the power station will run to a high | 
voltage sub-station from which will run a mains distribution 
network into the Districts and Town Centre. 
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Chapter 8 
The town centre 


The need for a Centre 

No solution for a town can be total. Life is too complex. Demands change 
quickly especially in a rapidly developing economy, yet basic needs remain. 
The desire to feel at the centre of things; the convenience of numerous 
activities within easy reach and reliance on personal contact as against the more 
impersonal telephone conversation, suggest that concentrated activities in a 
central location is likely to remain a human need as far into the future as we 
can reasonably plan. We have therefore designed a major Town Centre. For 
Jebel Ali between the sea and the existing Abu Dhabi — Dubai Road. The site 
takes full advantage of the areas two most important features, good 
communication and the splendid coastline aspect. The benefits of the cooling 
sea breeze in summer also argues for a coastal location. 


The site has another advantage, since it will remain the geographical centre of 
the town for many years, as it develops westward along the coast and southward 
alongside the industrial zone. 
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The town centre 
The central core 

= water tower 

1 Marina 

2 Crescent 

3 Boulevard 

4 Rashid square 

5 Avenue 

6 Central mosque 

7 small scale residential area, small shops and markets 
8 shopping centre 

9 bus taxi station 

10 town park 

11 sports stadium 
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The central core Concept 

| A Crescent (1), a Boulevard (2) and a square (3), form the 
Many famous towns and cities have memorable spaces such as Trafalgar Square central space of the new town. 
in London, Place de la Concorde in Paris and the most famous of all, St. Mark’s 
Square in Venice. This gives a town an identity, something to which one can 
easily associate. We have designed such a space for Jebel Ali — a Crescent 
overlooking a yacht harbour, linked by a Boulevard to a Square. The 
boulevard is crossed by a tree-lined avenue. The development of this central 
space must be carried out to a harmonious design. The illustrations show the 
main activities of the central space. 


Crescent 

The Crescent, containing flats and possibly an hotel with shops, restaurants, 
and marina facilities on the ground floor, overlooks and contains the marina. 
The marina, principally designed for pleasure craft, would also enable local 
dhows to bring supplies such as fresh vegetables directly into the heart of the 
central area. The marina would have a relatively shallow depth, and the 
excavation would be a quick and simple operation if the massive equipment 
used in the nearby harbour works were employed in its construction. 


Boulevard 

A mixture of flats and offices with prestige shops and showrooms on the 
ground floor. face onto a pedestrian boulevard. Servicing is provided by the 
road framework to either side of the central space. 
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Central square and Mosque Avenue 

The main central space, with trees, ornamental lakes and fountains is the heart A tree lined avenue bisects the central boulevard, providing an important east 

of the town. The surrounding buildings would contain a mixture of civic to west traffic link. The avenue forms an important feature of the Centre 

uses, Offices and residential accommodation. The southern side of the main and care must be taken to ensure that it is lined by buildings of sufficiently z 
Square is reduced in height to allow a full visual awareness of the Central high quality. Features punctuate the ends of the avenue, the pavilion in the x 
Mosque. From the square a narrow avenue links to the Mosque and into the centre of the town park being the most notable. r 


covered shopping mall. 
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constructed within the framework of the overall road network, 
: towards the edge of the model the buildings have been simplified 
i into an overall massing study representing the building blocks. 
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The curve of the Crescent forms a welcome to those who 
approach the centre from the sea. Curved towers on each of 
the main approach roads mark the centre from the land. 
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Screen wall allows a full visual awareness of the central mosque 
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The outer core 

The harmonious design of the central spaces will contrast with, but bring unity 
to, the surrounding development. The design of the buildings to either side of 
the core will be undertaken by many architects to the requirements of their 
clients. An overall guide to the form of the development will be derived from 
the road framework, density and planning requirements and building controls. 
But these necessary regulations should not suppress individual self expression. 
The main design requirements should be that of good taste and manners, each 
building respecting its neighbour and contributing towards the formation of 
good street architecture. 


The street pattern is based upon a two hundred metre by one hundred metre 
grid, feeding off the main distributor roads on either side of the centre. Each 
grid is capable of being sub-divided into convenient building plots, and the 
diagrammatic plans illustrate some possibilities. 
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Diagrammatic layouts showing various ways of building within 
the 200 metre by 100 metre street grid. 
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Shopping mall 

The Centre’s major shopping area is conceived as a modern equivalent of the 
souk a large central space for shoppers lined with shops on each side. But the 
upper reaches of the mall become offices and air conditioning allows a glass roof 
to be provided, contrasting strongly with the darker cavern-like appearance 

of the souk. The shopping mall opens out onto two courtyards, an extensive 

car parking area on one side, and a bus/taxi station on the other. Between the 
mall and the Mosque is a low scale residential district, where smaller local shops 
and open air market could thrive. 
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Offices and flats above two shopping levels, look into an air- 
conditioned mall. At ground level shoppers walk freely, 
undisturbed by traffic. Landscaping pools and fountains enhance 
the attraction of the pedestrian mall. A central ice rink similar to 
the one in the Gallerin shopping centre in Houston, Texas, 

Small scale residential district, with small shops and open air where the climate is comparable to Dubai, would bring added 
evening markets. interest and excitement to the area. 
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The avenue, looking towards the town park 





Town park 

The park screens the Town Centre from the industrial zone and provides an 
important breathing space for the city. An indoor recreation centre contains 
swimming pools, restaurants, squash courts and play areas. To the south of the 
park a sports and football stadium is located near the town’s urban motorway 
system. 
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Land use 
and phasing 


Land use 

Space for social, recreational and educational needs has been provided within 
the Centre and these should be safeguarded until the demand warrants their 
construction. A mixed use policy is advocated for most parts of the Centre, 
allowing the buildings to be used for commercial or residential use. The Centre 
must be capable of adjusting to the changing demands brought about by the 
expanding town and flexibility of use within buildings will enable it to meet this 
challenge. The demand initially will be for flats, which in turn will give way to 
pressure for increasing office accommodation as the town and industry develop. 
Shopping needs can be more easily met by the extension of the main shopping 
complex, but the ground floor of many buildings could be converted for shop 
or showroom use as the demand arises. 


Figure 24 indicates broad zones within which selected activities should be 
encouraged to concentrate. These guide lines will bring greater convenience to 
people using the area, shops for example will be grouped together; furthermore 
it will help the Centre to develop as a variety of areas, each with its own 
character and identity. 


The massing of buildings is important not only in design terms but in order to 
balance the various activities with the transport network that serves them. We 
therefore propose a system of plot ratios (ratio of total floor space to site area) 
to control the quantity of accommodation on any one site. The majority of the 
Centre has been allocated a plot ratio of 3.5:1 rising to 4:1 for the central core. 
A plot ratio of 1.5:1 is recommended for the small scale residential and shopping 
area between the Central Mosque and the main shopping centre. These plot 

ratio guide lines are useful tools but a final decision on the exact ratio will need 
to be based on more detailed design studies. This is discussed further in 

Chapter 11. 


Phasing 
The Town Centre phasing plans show how it could develop, starting with the 
Crescent and marina and gradually extending inland. 


M Mosque 
Car parking HC health clinic 
Parking for visitors could take place on some streets, but each building must NS RUNee ry iSEOO} 
provide adequate off street parking for use by its occupiers. The schematic PS primary school 
building design shows how the cars could be grouped in the central courtyard Prs preparatory school 

, : : SS secondary school 
or placed in a semi-basement. If for certain reasons the developer does not 
: ; ; Gee Sar ae ; E fire station 

wish to provide parking within the building curtilage, a levy could be p solica sexton 
introduced for each space not provided, and the proceeds would contribute B Bread taxi etenion 
towards the construction of public multi storey car parks. CO open car parking 

CM multi storey car park 

TP town park 

LS indoor leisure centre 

CC country club 

C cinema 

H hotel 

V civic building 

O office 

S shopping with 

R residential 

S primary use 

Ss secondary use 

3.5 =1 plot ratio 
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A central core in the form of a Crescent, a Boulevard and Square 
provides the nucleus for the town’s development. The 
development of this central space must be undertaken to a 
harmonious design contrasting with, but bringing unity to, the 
surrounding development. 
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Chapter 9 
The district | | 25 
The district 


The District houses some 73,000 people and is composed of three main elements, The linear development of the town comprises four districts with 


the District Centre; Local Centre; the medium to high residential neighbourhood their own centres and identity. 
and the low-income neighbourhood. The final district to be constructed in 
1997 — 2007 could have a different character than the others, being largely for 
low-income residents and with an overall population of 102,000. This larger 
district could be conceived as an almost separate town with its own identity 
and form; such an idea which gives rise to numerous exciting possibilities will 
need to be fully explored at a later and more appropriate point in time. 


fe ee ee ee ee ee ee Se ee ee ee 


a Sim £. 





ee ee ee ee ee ee ee oe ee ee ee ee ee ee ee ee ee 


OAS/S — CN ——a & Ae S : 

RRR RNNNAAARANS AS TOR | 

es D/STRICT (EES | 
oe PS) . NM . , 1 
CENTRE | 
1 





major $ChIO/S | ca * : . 


4 ee ee 
e----- 


° 250M 500M 1000Mm 


—————— _—_—_eeeeeee =—2 


Oe PO POFt _ 3000F 


. 2 
: ey A 
SERESearmA eee mtd, <A Re REIN NET elope REN RE ROR ET See 
J > any RS 





NS Neighbourhood Centre 
LS/C Local Centre 
M Mosque 
HC Health Clinic 
NS Nursery School 
PS Primary School 
PrS Preparatory School 
SS Secondary School 
IS Islamic School 
F Fire station 
PL: Police station 
Bus and taxi station 
Cinema 
Sports hall 


ULL 


District Centre 


Low income housing 


Middle income housing 


high income housing 





5 hide dead dik at at at al al be ie ai rel) atts ys orig vee eae a dt pad dads Vm ik cial nla ike tated ee Fahy ag ora 
f ) ae a ‘ rrfde4 ; r ri r . ‘ ; Nol 


The district centre | Li Tee iyi 4 SSW Qu NOE A MING a ae ee i ui etna A 
eat aN (ABU S. nyt Sees i OLLI EL eae : Fae AP ren Nie 5 KRY f ea aval Mies Niece 
CS a tee cet aa eet in ee LL i ee a Ce 






¥ i a F 
niiem | re 
Alamo wm Wf Pith i 
Hl ji re eM teh 
_& iii out vit iil iid 
i aja ie | 


be? 


Se ge 
ae 





~~ 


spe i as, oo os oe ~ 
rea eee 
Ms EE ets r 2 =" 7 : 
F<: SEA! Seely | Wisdijee ts, 
; Se “i; 
s - a , 


ie: 


Four District Centres are provided for in the Master Plan, to provide greater 
convenience for people living in the districts; to remove undue pressure and 
congestion from the town centre; to allow journeys throughout the town to be 
more evenly distributed and thereby allowing a more economic transport system 
to evolve. 


Each centre provides for the many needs of some 73,000 people in the surrounding 
district and is in effect a town in miniature, a lively, colourful, bustling place of 
markets, shops, flats, offices etc. The last centre to be built in phase four will serve 
a district of some 102,000 low-income residents. 
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26 
Low income neighbourhood 


The low-income neighbourhood The diagrammatic layout shows how the various space 
requirements for roads, shops, schools, etc. could be arranged to 


: : : eo é ; create an attractive environment. 
Most semi and unskilled workers and their families will be housed alongside the 


light industrial zone. As industry expands so will the housing supply need to keep 
pace. The width of the strip of open land separating the residential and industrial 
zones and the size of the industrial area will require most journeys to work to 

be taken by car/taxi or public transport. 


Within the Neighbourhood a range of services, including shops, schools, health 
centres and open space will need to be provided. The principal component of the 
neighbourhood is the dwelling group which should be designed to an integrated 
form, and access and amenity needs such as shops and primary schools, should be 
provided within easy walking distance. 


We have prepared a layout plan for a Neighbourhood of some 18,000 people in 
order to visualise how these various space requirements for roads, houses, shops, 
schools, etc. could be arranged to create an attractive environment, figure 26. 
Whilst there are many ways in which the Neighbourhood could be laid out, there 
is one fundamental principle and that is the need to break away from the rigid 
grid pattern imposed by the major road system. 


The layout is orientated along a series of major pedestrian routes leading towards 
the Neighbourhood high street. The Local Centres create incidents along the 
route and a major square is formed at the Neighbourhood Centre. These and 
smaller spaces allow adults and families to meet and play within the tight 
environment of the close housing groups. In order to maintain this sense of 
privacy and enclosure, large open spaces including secondary schools are located 
outside the Neighbourhood and within the green separation strip of open land 
near the District Centre. 


It is essential that land should be safeguarded even though the facility, say a 
primary school, is not built in the initial phase of the Neighbourhood’s 
development. Provision of essential services should, however, not wait until the 
optimum population for supporting the facility is realised. Shops, a mosque, 
minimum health and education services should be given equal importance with 
roads and drainage and provided as part of the essential infrastructure of the 
area. 
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Major roads are located outside the Neighbourhood’s boundary to carry all 
“through” traffic (i.e. traffic that has not come from the Neighbourhood itself). The 
internal street system serves only the Neighbourhood, and its design will be 

related to environmental needs rather than highway engineering standards, 

figure 27. 


The perspective sketches take us on a walk through the Neighbourhood, starting 


at a typical house and moving along one of the major pedestrian routes, past the 
Local Centre to the Neighbourhood Centre and high street. 


Summary of acceptable walking distances within a Low Income Neighbourhood 


Maximum walking distance 


1. Small childrens’ play areas next to homes 50m 
2. Group car parking spaces 50m 
3. Nursery school 250m 
4. Amenity open space including childrens’ play area 250m 
5. Local shops 250m 
6. Local workshops 500m 
7. Neighbourhood Centre 500m 
8. Primary school 500m 
9. Dispensary/health clinic 500m 
10. Post office/police station 500m 
11. Mosque 500m 
12. Bus stop ; 500m 


All other facilities such as the District Centre, 
secondary schools Car/bus/taxi 
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a The family court inside the house 


b Between the houses a passage leads to the street 
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c At the end of the street the small square of the local centre is 
glimpsed 





d The local centre comprising a mosque, shops and nursery and 
primary schools 
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e From the local centre a major pedestrian route leads towards 
the neighbourhood centre. Intersections with smaller streets 
create small spaces, where a small corner shop might open (f) 
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g The pedestrian route bends around a nursery school and a 
major mosque into the central square of the neighbourhood. 
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i» Main square 


j The tree lined avenue of the neighbourhood high street. 


CAE Nit SA PR ee ita te” Tie 


Pe ncn LOOT Ra aS 


7 oe WRG 
mW eat 











= 








Higher income residential areas This factor argues for a concentration of facilities into local centres, leaving 
the more mobile members of the town to travel the greater distances. But even 


The density of these areas will be relatively low and greater reliance on the private so, no house will be more than 500 metres away from the Neighbourhood or 

car, taxi, and to a lesser extent public transport can be anticipated. The relatively Local Centre, figure 25. As wide a range of housing choice as possible should be 

low numbers of families with children of school age and of elderly people, provided to combat the possibility of regimentation of layout and standardisation 

especially during the Town’s first 10 years, will necessitate a greater distance of house design that could otherwise result from the need to construct dwellings 

between home and school and other social facilities than experienced in the low at the speed required to meet the town’s development programme. 

income Neighbourhood. A greater dependence on the District Centres and Town 

Centre can also be expected. Emphasis must be placed on the provision of recreation and amenity facilities 
within the housing areas. The enjoyment of living here could be appreciably 

A certain amount of self selection will take place as people with children of enhanced if houses were grouped around small parks containing swimming 

school age will tend to buy houses within easy journey distance of the schools. pools, tennis courts and shaded by extensive tree planting 
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Chapter 10 
Landscaping 


Wada ihae shed ah RSE A A i ad i ER AA aL a a 


Environmentally it is necessary to break the urban mass with open spaces, 
town squares and parks. The extensive plant and tree growth in Dubai's 
National Park and in many other areas of the Emirates lends weight to the 
recommendation that extensive areas of the town should be landscaped. The 
studies into the availability of the requisite engineering services for the town 
strongly indicate that adequate water can be made available from treated 
sewerage effluent and that treated sludge could be used for compost, thus 
ensuring a health plant growth. 
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StamACL Sonn Park 


The small formal square 
Small, formal landscaped parks throughout the town, will provide quiet 
refreshing backwaters aside from the hustle and bustle of its busiest places. 
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28 
Landscaping 
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Extensive landscaped areas are proposed in the Town and District Centres for SHHETHEEH — landscape buffer 
leisure and recreational activities. These will be places to walk, sit or play 
amongst tree lined avenues. The parks, will provide a contrast to and relief from, district parks 
. oe Neighbourhood parks 
the urban nature of the town and the harsher climate of the desert outside. Hl 
Local centre parks 


landscaped avenues 





Water 

Sufficient quantities of non-potable water will be available for fountains, pools a 

and canals, which could be used extensively throughout the Town. sf i. 
ae 
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Wind break Boulevards and avenues tt 
The sand dunes advance generally from the south west, the direction of the most Tree lined roads, such as the neighbourhood high street, will do much to T 
consistent and strongest land breeze. A linear sand dune barrier is therefore soften the townscape, and bring colour and shade to the streets. n 
proposed along the western edge of the town, which together with general land cd 
clearance, should do much to improve the micro limate within the town. The 

barrier must be about five metres high in order to lift the wind, and extensive [ 
planting and the use of clay and rocks will be required stabilisers. cere [; 
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Landscape areas are shown separating and protecting residential areas from t 
major roads or industrial areas. Spaces between residential districts are also ‘a 
proposed to create a greater feeling of intimacy for each and to provide space nl 
for major schools and recreational areas. 
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Chapter T1 
Implementation and control 


implementation 

The urban development process must be integrated so that the responsibility 
for planning and design is not separated from implementing and managing that 
development. 


Development agency 

It will be for His Highness, the Ruler, to determine the best arrangement to 
ensure the successful development of the town and a critical requirement he 
will of necessity consider is the establishment of a development agency to 
focus the various requirements of a rapidly developing community and to act 
as a Catalyst for investment by others. One of its major tasks will include 

the provision of strategic services e.g. water, sewerage and communications, 
either through its own investment activities or those of external agencies. It 
will ensure the provision of local infrastructure in pace with the required 
development programme and in appropriate cases negotiate the disposal of land 
for a variety of development uses. Its major objective will be the creation of a 
pleasant and stable environment in which a variety of immigrants will wish to 
settle with their families. 


An early requirement will be the designation of land and boundaries of the site 
for the new town (if not already so designated). Such designation order will 
determine the purpose for which the land can be developed and indicate any 
conditions that will be attached to its disposal to or by the principal 
development agency. 


Land tenure 

Flexible market policies for the disposal of land will have to be evolved to 
meet the demands of a rapid development programme. Disposal terms should 
clearly aim at recovering the initial cost of land and the provision of 
infrastructure. An objective worthy of consideration is the retention where 
possible of the increment in land value for the benefit of the community as a 
whole, particularly when a major programme of social services is 
contemplated. 


Development finance 

The finance for development will arrive from a number of different sources and 
it would be prudent to determine the role of both public and private sectors 

in this respect. Public agencies responsible for social service provision will no 
doubt require some broad indication of the level of investment required 
throughout the period of development; for this purpose broad cash flow 
requirements for the whole development would be well worth calculating 
initially and up-dated as the development of the town proceeds. 


Industrial promotion 

The development of the town will depend to an important extent on the attraction 
of industry additional to the basic industries already specified in the development 
plan. Attractive sites will have to be developed with a variety of tenures and of 
differing size to meet the wide spectrum of demand likely to arise. A flexible 
marketing policy for land will be a strong necessity and may well extend into 

the provision of factory and warehousing space for disposal in order to attract the 
wide range of industrialists that will be necessary to achieve a balanced and 
buoyant economy. 





Attracting the workforce 

An adequate flow of workers is vital if the needs of industry are to be met and the 
pace of development maintained. In addition to the provision of adequate housing 
and other support facilities the agency for development should aim to co-ordinate 
the labour requirements of the various industries and assist in every possible way 
the efforts of the various employers to attract an adequate supply of labour. 


Future maintenance 

The efficiency of management and maintenance of the completed development is 
an important item for discussion as a corollary to the efficiency of the programme 
for implementation. 


Phasing 

The economic phasing of development is an important facet of any successful 
programme and a phasing plan for both physical and social-infrastructure is a 
necessity. The key objective is to ensure that services are provided marginally 

ahead of demand but not so far ahead as to create economic and financial difficulties. 


Construction industry 

Many development programmes fail through the inadequacy of the construction 
industry to perform at the pace required. As the pace of development is a critical 
aspect in Jebel Ali, early consideration must be given to the adequacy of the local 
construction industry, the availability of materials and the building methods to 
be adopted in order to ensure a continuous programme. 


Control 


The plan established a framework for growth but a vital factor in planning is time. 
It is a fundamental axiom that a Master Plan devised to cover a long time span 
should be constantly under review. The planning process must be accepted as 
never ending. The Plan is thus not a static instrument, but a dynamic, changing 
and growing mechanism sensitive to the changing needs of the community. 


Two forms of control are required: 

1 A continuing monitoring system to indicate whether or not the plan is being 
realised and whether change is needed. 

2 A design control system to ensure that activities locate in the right place, in 
the right manner and that a high standard of environment is being achieved. 


Monitoring system 

This should record differences between planned and actual achievement in 
construction, and it should assess the fitness of the plan according to current 

and anticipated requirements of the government and industry. Major reviews will 
need to be carried out every five years or to coincide with any major Government 
Policy that would affect Jebel Ali. 


The mainstay of the monitoring system would be simple card index recording 
every building use and floor area. The system must be capable of computer 
handling. 





Development Control 

A control system related to the allocation of land will be required. The sizes of 
plots is important, for example to allocate a small plot of land in a position that 
requires a building of substance would do irreparable harm to the town’s 
composition. It is also essential that development is implemented to a cohesive 
pattern. Haphazard development will be expensive to service and will not make 
the best use of the scarce reserves in manpower and building materials. 


The detailed design studies for the town are correlated into a land use policy map 
which defies the uses and densitites appropriate to areas of the Town. The Town 
Centre and activity spine are accorded the highest densities. A mixture of use 
would be appropriate such as flats, hotels, shops, offices, public buildings, places 
of assembly, restaurants, together with the necessary social, service and amenity 
facilities. 


To control the quantity of building that could be accommodated within an 

area, a site coverage factor has been used. The factor expressed as a plot ratio 
clearly sets down the total building area allowed on a plot. We have recommended 
a range of standards, but these will be required to be examined in greater detail 
by the Development Agency. The Town Centre enjoys a plot ratio of 3.5 : 1 so 
that if the building plot measures 100 feet x 100 feet the total building must not 
be greater than 35,000 sq. feet. The area is measured over external walls but should 
exclude covered car parking area and plant space used to accommodate the 
mechanical services for the building. The plot ratio requirement is related to the 
capacity of the road network, the provision of infrastructure and social service 
and school provision etc. To exceed the allocation could cause overloading of the 
towns support system. The activity spine has a lower plot ratio of 2:1 but the 
District Centre would be built to a 3:1 plot ratio. 


All residential areas, outside the mixed use zone of the centre, are controlled by 

a density allocation related to the net residential site. Net residential site area, is 
defined as the building site including incidental open space and half the width 

of the adjacent residential roads. Where the site bounds open space a width of 

20 feet could be taken in lieu of the road space allocation. A range of residential 
densities are suggested to take account of the greater compactness of the buildings 
in the low income areas and the greater use of private cars and the demand for 
more generous space standards in the high income areas. 


Conclusion 


Creative town planning can only be successful if the aims and goals and 
aspirations are clearly stated. In this report we have developed a framework 
for the growth of the Jebel Ali New Town, which will determine the 
appearance and the relationship of each neighbourhood to its district and each 
district to the town centre, and also underlines the interdependence of the 
residential growth to the industrial development. It now remains to translate 
this framework into a reality. 


We strongly recommend that a start should be made on the central areas of the 
Town Centre, and that their development should be carried out on a very 
substantial scale as one architectural concept to generate the excitement and 
vitality that should be experienced at the heart of the Town, and to give it an 
identity and sense of place. 


An equally important aspect of the proposals is the realisation that the effect the 
climate has on the social life of the Town cannot be simply resolved by technical 
innovation such as mechanical air conditioning. Full provision must be made to 
provide an attractive environment in the form of squares, courts, avenues, 
recreational areas and markets for its inhabitants, not only to enhance its visual 
appearance, but also to provide acceptable conditions in which to live and work. 
Furthermore, a town offering excellent commercial and recreational facilities 
will play a significant role in attracting prospective industrialists. 


The translation of Jebel Ali New Town from idea to reality has begun with the 
construction of the harbour and represents an historic landmark in the evolution 
of Dubai and will ensure that it maintains its pre-eminence as one of the principal 
trading centres in the Gulf. 
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Appendix A 
Climatic conditions 















































Table 1 Table 3 
Percentage annual frequency of surface wind speed and direction recorded at Dubai Percentage of wind directions 
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1975 Climatic data recorded at Dubai International Airport May 3.2 13 4.4 9.2 a7 10.8 28.2 6.0 39 
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Jan 42.7 23.8 12.9 28.9 92 89 49 58.20 38.05 1018.9 


Feb 268 243 145 305 95 88 46 35.20 15.45 1017.5 




















Mar Trace 285 16.2 381 10.1 ~~ 81 32 11.00 64.00 1014.5 
Apl 5.3 Sad 19.0 37.5 12.8 80 32 16.145 51:20, 1011:4 
May Nil 38.1 22.9 43.1 19.7 78 25 39.30 80.00 1004.9 
Jun Nil 38.5 25.4 47.2 20.7 88 38 112.05 132.35 998.4 
Jul Trace 41.7 29.2 46.5 26.9 81 36 43.00 186.10 997.5 
Aug 0.4 40.1 29.3 45.8 25.9 80 40 41.05 177.35 997.8 
Sep Nil 40.5 25.1 43.6 23.0 87 27 86.35 88.50 1004.4 
Oct Nil 34.3 20.8 39.9 14.6 81 SF 17.15 9.30 1010.5 
Nov Nil 30.3 17.4 33.0 14.3 85 42 25.00 27.50 1016.4 
Dec Nil 26.4 14.1 27.8 9.4 86 45 23.30 28:35 1018.7 
Yearly Rainfall Total = 75.2 mm 
Yearly QBI Total Fog/Mist = 508.55 (Hr.Min) 

Dust/Sand = 900.15 (Hr.Min) 
Yearly Mean Maximum Temperature = 33.20C 
Yearly Mean Minimum Temperature = 20.6°C 
Yearly Absolute Maximum Temperature = 47.20C 
Yearly Absolute Minimum Temperature = 9.20C 
Yearly Mean Maximum Rel. Humidity = 84% 
Yearly Mean Minimum Rel. Humidity = 37% 
Yearly Mean Sea Level Pressure = 1009.2 mb 
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Percentage of wind speeds (knots) 
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Table 5 


Wind speed interpretation 
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Subjective 
Description 


Calm 





Light Air 
Light Breeze 


Gentle Breeze 


Moderate Breeze 


Fresh Breeze 


Strong Breeze 


Near Gale 
Gale 


At Force 6 walking becomes somewhat difficult, building damage begins to 
occur at Force 9, with tiles being blown off, at Force 11 buildings are destroyed, 
whole woods uprooted, men and animals may be lifted and carried. 
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Appendix B 
Population and employment projections 


The method used to determine the population estimates for Jebel Ali comprised 
stages: — 


1 the estimation of employment in the industrial base; 


2 the establishment of the relationship between the industrial base employment 
and total employment; 


3. the production of global population estimates based upon activity rate 
assumptions; 


4 the phasing of the population growth according to realistic rates of 
construction. 


INDUSTRIAL BASE 
EMPLOYMENT PROFILE 





Relationship between the industrial 
base and total employment 


TOTAL EMPLOYMENT 
PROFILE 





Proportion of population 
assumed to work 


TOTAL POPULATION 
PROFILE 





Rate of job creation, and 
dwelling construction 


POPULATION PHASING 


Industrial base employment estimates 





Current plans provide for the construction of the following industrial base in 
Jebel Ali:— 


1 A port complex of 75 berths and facilities to meet the demands of industry 
associated with Jebel Ali. 


2 A two runway airport to function both for passengers and cargo. 


3 Aluminium smelting plant, and extrusion plant. 


4 Liquified petroleum gas plant. 
5 Power Station. 
6 Steelworks of 500,000 tons per annum output. 


It is also proposed to relocate all construction work for oil and gas production 
to Jebel Ali. 


Further plans propose the construction of a Free Trade Industrial Zone for light 
industries, an oil refinery, and a petro-chemical complex. 


We have taken the above industrial project as the employment base of Jebel Ali, 
and have assumed that with the exception of the Free Trade Industrial Zone, 

all would be substantially complete by 1985. Employment levels within each 
enterprise were initially estimated for this date. Where possible direct contact 
was made with the prospective occupiers, and employment estimates by 
occupational status were made for the heavy industrial base and the construction 
companies. No firm statistics were available regarding the levels or compositon of 
employment in the airport, the port, the steelworks, or the Free Trade Industrial 
Zone. Accordingly assumptions were made regarding typical employment 
structures in the United Kingdom and in other Middle Eastern States which were 
scaled to the known output or dimensions proposed in Jebel Ali. For the Free 
Trade Industrial Zone we have assumed that 20,000 people would be employed by 
1985, based upon a gross employment density of 41 persons per hectare. 


The resulting breakdown of the industrial employment is shown in Table 1. 

















Table 1 
Industrial base employment Jebel Ali 1985 
Industrial Management Supervisors Semi and Total 
Category professional skilled manual —_ unskilled 

& technical foremen & manual & 

office office 

Port and airport 1200 5800 6200 13200 
Heavy industry 300 1400 1300 3000 
Oil & petrochemicals 650 3900 3850 8400 
Light industry & 1500 5400 13100 20000 
warehousing 
Public utilities 450 1400 3150 5000 
Total 4100 17900 27600 49600 





Estimates were made for the interrnediate date of 1981, by assuming certain 

levels of operation for each industrial occupier. It was considered realistic to 
assume that the aluminium smelting and extrusion plants, the gas plant, the power 
station, and the steel works would be substantially complete by 1981, and would 
have achieved their design employment levels. We have further assumed that the 
relocation from Dubai of the construction work for oil and gas production will 

be complete by 1981. For the light industry we have assumed an employment 

of 5,000, the public utilities 2,000, the airport 2,500 and the port 4,000. 


Applying to each industry the occupational breakdown adopted for the 1985 
estimated employment levels, Table 2 illustrates the resulting employment structure 
predicted for 1981. 


























Table 2 
Industrial base employment structure 1981 
Industrial Management Supervisors Semi and Total 
Category professional skilled manual — unskilled 

& technical foremen & manual & 

office office 

Port and airport 700 3000 2800 6500 
Heavy industry 300 1400 1300 3000 
Oil & petrochemicals 200 1350 1450 3000 
Light industry & 350 1350 3300 5000 
warehousing 
Public utilities 200 550 1250 2000 
Total 1750 7650 10100 19500 


Post 1985 growth of the industrial base is far more difficult to predict, and a 

range of estimates were produced for the design date representing the continuing 
growth of the committed industry, and further expansion of the light industrial 
sector. We concluded that by 2007 it would be possible that between 70,000 and 
125,000 further jobs could be created mainly in light manufacturing and 
warehousing, after 1985. Although the estimates are not totally light industrial and 
warehousing employment, they were based upon the assumptions of gross 
employment densities of 20 persons per hectare (to arrive at the lower estimate), 
and 36 persons per hectare for the higher figure. The former case represents a 
strong bias towards warehousing, and other capital intensive activity. 


Accordingly two estimates of industrial base employment were produced for 
2007, 119,500 and 172,100. It was considered that the lower target was more 
realistic in terms of net job creation possibilities, and hence further detailed 
work was orientated towards the 119,500 industrial base employment. 


To estimate the occupational breakdown of these estimates for 2007, we adopted 
the assumption that the same proportional division applicable in 1985 would 
remain constant throughout the period. The resulting summarised breakdown is 
produced in Table 3. 


Table 3 
Industrial base employment 2007 
Projection Management Supervisors Semi and Total 
professional skilled manual —_ unskilled 
& technical foremen & manual & 
office office 
High 13300 50900 107900 172100 
Low 9400 36700 73400 119500 





Construction Employment 

We take the construction employment category as separate from both the industrial 
base predictions, and those of service employment. Because of the itinerate nature 
of such employment we have estimated a ‘hard core’ of the construction 

workforce of approximately 11,000 people. These we feel will be resident in the 
town throughout the Master Plan period and beyond, but only a proportion of the 
workforce will require housing accommodation and accordingly contribute to the 
resident population of the town. The remaining workers will most certainly be 
accommodated in temporary buildings on the construction sites themselves. 


Although we have adopted a constant level of construction employment for the 
Master Plan period we must accept, depending upon the rate and nature of 
construction activity, that at times (particularly during the early stages of 
development) the total construction workforce will be far greater and could 
possibly reach 24,000. Nevertheless we have taken the 11,000 estimate as 

the basis upon which the construction labour force is included in the total 
town population. 


The typical breakdown amongst occupational categories assumed was based upon 
United Kingdom statistics modified to Middle Eastern standards. The resulting 
estimates of shown in Table 4. 





Table 4 

Occupational breakdown — construction labour force 

Proressionall Technical and Management 850 
Supervisors, Foremen, Skilled manual and office workers 3500 
Semi and Unskilled manual and other workers 6650 
Total 11000 


Service Employment Estimates 

The present characteristics of towns in the Middle East to have a high service 
employment to industrial employment ratio, sometimes of the order 70 : 30, 
was an unrealistic assumption, at least in the short term, to adopt for Jebel Ali. 
The aim for Jebel Ali to be primarily an industrial town, in contrast to Dubai as 
an administrative/commercial town, strengthens the conclusion that the levels of 
service employment likely in Jebel Ali will be lower than is typical. 


We have adopted the assumption that up to 1985 the service to industrial base 
ratio will be 40 : 60. Thereafter we have assumed a linear increase in this ratio 

to reach 50 : 50 by the year 2007. At this stage construction employment has 
been excluded from the calculations. Our assumptions imply a rising proportion 
of dependent population resulting from an increase in the migration of family 
population as opposed to single worker migrants during the post 1985 period. 
Nevertheless it is by no means certain that such migration will occur; and we have 
therefore also examined the implications of holding the service to industrial base 
employment ratio constant at 40 : 60, the 1985 level. 


In the previous section we have argued for two industrial base employment levels 
for 2007 and applying the above assumptions regarding the service to industrial 
base ratios we produced three service employment estimates for 2007, but only 
one for the period up to 1985. Table 5 reproduces the resulting figures. 











Table 5 
Service employment estimates 
Date Service Employment 
1981 13000 | 
1985 o 33000 
$007 = Hoh °  O 
— Medium 119500 
— Low 79500 


For each of these estimates, the occupational breakdown was postulated through 
the application of modified assumptions derived from available statistics both in 
the Middle East and Western Europe. Basically we have implied that 17% of the 
total service employment will be management, professional or technical workers, 
24% supervisors, foremen, skilled manual and office workers, and 59% semi and 
unskilled manual and office workers. The resulting figures are shown in Table 6. 








Table 6 
Service employment — Occupational breakdown 
Date Management Supervisors Semi and Total 
professional foremen, unskilled 
& technical skilled manual manual & 
& office office 
1981 2200 3100 7700 13000 
1985 5600 7800 19600 33000 
2007 — High 29300 40400 102400 172100 
— Medium 20300 28100 71100 119500 
— Low 13500 18700 47300 79500 


Total Employment Estimates 

The addition of the estimates of industrial base, construction and service 
employment produced total employment estimates for Jebel Ali, in 1981, 
1985 and 2007. Three estimates resulted for 2007, but one will suffice for the 
period up to 1985. Table 7 illustrates the projection. 





Table 8 
Total employment — Occupational breakdown, 1981—2007 





Date Professional Supervisors, Semi and Total 
Managerial Foremen unskilled 
& technical skilled manual manual & 
& office office 
1981 4800 14250 24450 43500 
1985 10550 29200 53850 93600 
2007 — High 43450 94800 216950 355200 
— Medium 30550 68300 151150 250000 
— Low 23750 58900 127350 210000 














Table 7 
Employment projections, 1981—2007 
Date Total Employment 
1981 43500 
1985 93600 
2007 — High 355200 
Medium 250000 Le, 
— Low 210000 


To use the total employment structure as the basis for the determination of the 
population of Jebel Ali, we felt that some further disaggregation was necessary 
regarding the nationality or source of the labour force. Three categories were 
decreed essential, Gulf Arab population, American and European expatriates, and 
a broad category covering immigrants from other Arab countries and Asia. 
Reference was made to the existing ethnic composition of the labour force of 
Dubai, from which assumptions were made to apportion each occupational 
category employment estimates into three broad ethnic groups. Table 9 presents 
the resulting ethnic breakdown. 


Table 9 
Ethnic composition of the labour force of Jebel Ali 1981—2007 
Date Gulf Arab European/ “Other” Total 
population American Immigrants 
Expatriates 
1981 10500 2300 30700 43500 
1985 23900 5000 64700 93600 
2007 — High 93600 19400 242200 355200 
— Medium 65700 13700 170600 -250000 
— Low 54500 10900 144600 210000 


Population Projection 

Using the total employment estimates, and applying activity rates to each ethnic 
group according to an assumed division between single person migrants and 
those settling with their families, the population of Jebel Ali was estimated. 
Table 10 summarises the resulting estimates. 





Table 10 
Population projections 1981—2007 
Date Resident population 
1981 67600 
1985 160100 
2007 — High 758200 
a — Medium 529300 
tn 373400 


These projections can be treated as a series, comprising one projection up to 
1985, thereafter branching to three alternatives. Intermediate dates, post 1985 
were interpolated assessing a linear trend for each series. For instance the 
1996 population according to the medium projection would be 347,600. 





The two stage process used to produce the population estimates, involved two 
broad sets of assumptions: — 


(1) those relating to the proportion of each ethnic group migrating as single 
persons as opposed to family migrants. 


(2) those relating to the percentage of the population for each ethnic group who 
will be working. 


For both sets of assumptions we relied heavily upon data collected in Dubai, 
through contacts with selected employers. 


In the preliminary stage, we accepted that there would be a difference in the 
proportion of single person immigrants to family immigrants between the 
construction and the other categories of employment. We assumed a much higher 
proportion of single person immigration for the construction workforce 

than for the other sectors. We further accepted that only the family population 


of the construction workers would be included in the town population projections. 


This was in contrast to the other sectors of employment from which single 
person workers were included in the total population estimates. Such a division 
was made to facilitate the housing demand analysis, — we considered that all 
single person construction immigrants would live in temporary accommodation 
on site, and hence they would not contribute to the demand for dwelling units. 
The other single person immigrants working in the service and industrial sectors 
we feel would need housing accommodation. 


Table 11 
Activity rates and family : non-family division of the labour force 


Date Assumptions Gulf Arab Population Americanand European “Other” Immigrant 























for each Expatriates Populaiion 
employment Single Family Single Family Single Family 
category person immi-. person immi- person immi- 
immi- gration immi- gration immi- gration 
gration gration gration 
1981 Industrial Base 
& Service 
Proportion of 
working pop. 50% 50% 50% 50% 75% 25% 
and 
1985 Activity rates 100% 20% 100% 33.3% 100% 40% 
Construction 
Proportion of 
working pop. 40% 60% 75% 25% 90% 10% 
Activity rates 100% 20% 100% 33.3% 100% 40% 
2007 Industrial Base 
& Service 
Proportion of 
working pop. 30% 70% 30% 70% 65% 35% 
Acvitity rates 100% 20% 100% 33.3% 100% 40% 
Construction 
Proportion of 
working pop. 40% 60% 75% 25% 90% 10% 
Activity rates 100% 100% 100% 33.3% 100% 100% 


Note:— 2007 low projection — same as for 1981 and 1985 





The specific assumptions made regarding the family and single person migration, 
and the activity rates adopted are summarised in Table 11. 


The assumptions for 1981 and 1985 clearly reflect the largely industrial nature of 
Jebel Ali with a strong emphasis being given to single person immigration. The 
projected population is summarised in Table 12. 


Table 12 
Population projection, 1981 and 1985 
Family Total 


Date Occupational/Ethnic category Single person 














Immigrant Pop. 
Population 
1981 Industrial Base and Service 
Gulf Arab 4400 22300 26700 
American/European 900 2800 3700 
“Other” immigrant 16300 13600 29900 
Construction 
All Nationalities 9000 7300 16300 
Total 30600 46000 76600 
Total Town 21600 46000 67600 
1985 Industrial Base and Services 
Gulf Arab 11200 55900 67100 
American/European 2300 6800 9100 
“Other” immigrant 41800 34800 76600 
Construction 
All Nationalities 9000 7300 16300 
Total 64300 104800 169100 
Total Town 55300 104800 160100 


The difference between the two rows for each date representing total population 
reflects, in the former case the total population including the temporary house 
itinerate construction work-force, whilst the “total town” population excludes 
this section of the labour force. 

For 2007, three projections were made:— 

1) HIGH PROJECTION — Industrial base employment of 172,100 
Service employment of 172,100 
Construction employment of 11,000 
An overall activity rate of 46% 

2) MEDIUM PROJECTION — _ Industrial base employment of 119,500 
Service employment of 119,500 
Construction employment of 11,000 
An overall activity rate of 46% 

3) LOW PROJECTION — Industrial base employment of 119,500 
Service employment of 79,500 
Construction employment of 11,000 
An overall activity rate of 54% 








29 
Population 1981 


The first two projections represent a more family orientated town, with the Graph of population and employment projections 
associated extension of the service sector, but their difference represent the 
alternative assumptions as to the level of industrial base employment. The latter 
projection illustrates the position should the town remain a basically industrial 800,000 
development with limited service sector employment. ; 
The projected population for each alternative is expressed in Table 13 and 


illustrated in Figure 2. 






































700,000 
Table 13 
Population projections 2007 
Projection Occupational/Ethnic Single Person Family Total 
Category Immigrant Pop. 600.000 
Population P 
High Industrial Base & Service 
Gulf Arab | 27600 322200 349800 
American/European 5700 39800 45500 
“Other” immigrant 151600 204000 355600 500,000 
Construction 
All Nationalities 9000 7300 16300 
Total 193900 573300 767200 
Total Town 184900 573300 758200 
Medium _ Industrial Base & Service 400/000 
Gulf Arab 19300 224500 243800 
American/European 4000 27800 31800 
a “Other” immigrant 105000 141400 246400 
Construction A 300,000 
All Nationalities 9000 7300 16300 
Total 137300 401000 538300 
Total Town 128300 401000 529300 
Low Industrial Base & Service 
+ Gulf Arab 26400 132200 158600 200,000 
American/European 5200 15800 21000 
“Other” immigrant 101700 84800 186500 
Construction 1 i: teeta 
Py All Nationalities 9000 7300 16300 ieRnas Se dustriés 
Total 142300 240100 382400 
pee ows aes an le re = High density, mixed income housing areas 
-_ | | | | | | | | Low income housing areas, group 3 





Because the activity rates were related directly to the ethnic origin of the 
population and were assumed constant between each occupational category, we 1976 1980 1985 1990 1995 2000 2005 
prepared population estimates in aggregate for each occupational category. Table 

14 below summarises the results which are related to the resident town population 

only i.e. — they exc/ude the single person construction workforce housed in 

temporary accommodation. ° 


Middle income housing areas, group 2 


KK High tncome housing areas, group 1 
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Table 14 
Population by occupational category of head of household 1981—2007 
Date Management Supervisors Semi and 
Professional Foremen unskilled 
& Technical skilled manual manual & 
& office office 
1981 11800 24400 31400 
1985 26200 53500 80400 
2007 — High 137000 215700 405500 
— Medium 95600 150600 283100 
— Low 67500 106200 199700 


Population and employment estimates 1996 

The main report makes frequent reference to the 1996 situation, but these 

reflect hypothetical trend statisitics relating to the mid point between 1985 

and 2007. They were based upon mid point total population estimates pertaining 
to the support population, for the industrial base and service employment. 
Accordingly these figures were made in the reverse order to our previous estimates. 
Here we estimated the total population and hence total employment. This we 

then split between the industrial base and service sectors according the assumptions 
relating to the industrial base-service employment ratio for each projection. Where 
a projection was based upon a changing ratio between 1985 and 2007, we simply 
assumed a linear change over the 22 year period. Finally we added on the constant 
level of population requiring housing accommodation as a result of the construction 
labour force. 


For instance, taking the medium population projection, the 1996 population 
assumed midway between those for 1985 and 2007, was estimated at 340,300 
people, to which was added 7,300 population generated from the construction 
labour force. The 1985 industrial base to service employment ratio was 60: 40, 
while that for 2007 was 50 : 50. Accordingly for 1996 we adopted the mid 
point between these two, i.e. 55 : 45. Similarly we adopted a mid point overall 
activity rate, applied this to the total population of 340,300 to obtain an 
employment estimate of approximately 169,000. Dividing this according to the 
industrial base-service employment ratio, specific employment estimates were 
possible. Table 15 summarises the medium projections for 1996. 





Table 15 

1996 Population and employment estimates — medium projections 
Employment category Numbers 
Industrial Base Employment e 93000 
Service Employment 76000 
Construction Employment » feet Fs: 11000 
Total Employment 180000 
Industrial Base and Service Resident Population 340300 
Resident Construction Population 7300 
Total Population 347600 





30 
Population 1985 


Housing and Community Facilities 

In the previous section we have outlined three possible population and employment 
scenarios, culminating with a high, medium and low population range for 2007. 

We have presented the working and reasoning behind this range in full because we 
feel that it provides a general picture within which we have been working. Of 

the three projections delineating the range, the Master Plan has been based upon 
the medium estimate. Accordingly all estimates of housing demand and the 
provision of social and commercial activities have been based on this estimate. 

This section therefore only deals with provisions relating to the medium population 
projections — no account has been taken of the higher or lower extremes. 


Housing Demand 

The prediction of housing demand was made possible as a direct output from 

the disaggregated population projection. For 1981, 1985, 2007 and the interim 
date of 1996, a matrix of population figures disaggregated both into occupational 
(hence income) groupings, and ethnic composition was constructed. Each 
population figure was divided into single person population, and family 
population according to the procedure outlined in the previous sections. 


Eight house types differentiated according to dwelling densities were proposed 
and the fully disaggregated levels of population were assigned amongst each house 
type. Accordingly the schedule of housing development was produced, and is 
outlined in Table 16, in terms of population for each house type. 








Table 16 

Housing demand schedule — population 

House type 1981 1985 1996 2007 
A Large villa 2416 8983 30398 47455 
B Villa 3421 8800 18997 41019 
S Family house 2399 10478 14478 26001 
D Worker family house 9960 33000 93861 156072 
E Worker shared house 4665 13000 26401 31000 
F Worker shared dormitory 3000 11398 22000 30625 
G High cost apartment 15865 24816 43990 52086 
ea ae 25912 49589 97451 145057 
Totals 67642 160064 347576 529315 igieleleleieleieete 
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The translation of the population for each housing group into the number of 
dwelling units required was undertaken by assuming different average household 
sizes for each ethnic group of the projected population. From the limited official 
Statistics available it was felt that the average household size for the Gulf Arab 
family population was 6.0 persons, for the American/European expatriate family 
population 3.8 persons, and for the ‘‘other”’ immigrant family population 5.0 
persons. For the single person population in the first two socio-economic groups 
were allocated individual dwellings; the third group was allocated shared 
accommodation. This is shown in table 17. Refer also to Appendix C. 








High density, mixed income housing areas 


Low income housing areas, group 3 


Middle income housing areas, group 2 


High income housing areas, group 1 
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Table 17 

Housing demand schedule — dwelling units 

House type 1981 1985 1997 2007 

A Large villa 403 1497 5066 22079 

B Villa 684 1760 3799 8203 

c Family house 480 2096 2896 5200 

D Worker family house 1660 1528 15643 26012 

E Worker shared house 467 1300 2640 3100 

Fs Worker shared dormitory 150 570 1100 1531 

G High cost apartment 2824 15416 19284 23026 

H Low/medium cost 9217 18418 34591 49246 
apartment 

Totals 15885 42585 85019 138397 


‘The above eight house types were for presentation purpose aggregated into three 
broad groups based upon the overall density standards, and for each group, 

total resident population was estimated. We simply aggregated the population 
attributable to house types A, B & G into Group 1, house types B, C, D, E, G & H 
into group II, house types C, D, E, F & H into Group III The resulting population 
estimates are shown in Table 18. 














Table 18 

Overall housing demand 

Housing 1981 1985 1996 2007 

Group Single Family Single Family Single Family Single Family 

person pop. person pop. person pop. person pop. 
pop. pop. pop. pop. 

| 2126 9366 5200 21048 9113 51850 10199 85400 

II 7106 17286 17146 36310 28284 74442 34150 116400 

HII 12449 19022 32875 47485 64550 = 119337 83908 _ = 99000 





The demand for educational facilities 

The major problem which arises in the prediction of school population for Jebel 
Ali stems from the lack of a satisfactory data base upon which assuption can be 
made. No reliable statistics are available regarding the age distribution of the 
population nor the levels of school attendance. Despite these circumstances we 
have produced estimates by school type, but they must at this stage be regarded 
as initial first approximations. 


The structure of education in Dubai is typically both private and public schooling 
generally in four stages. Children between the ages of four and six attend 
kindergarten schools, those between six and 12 attend primary schools, those 
between 12 and 15 attend preparatory schools; and those between 15 and 19 
attend secondary schools. Further education generally commences at the age 

of 18 or over. 


We have assumed that approximately 25% of the total family population of 
Jebel Ali will be of school attending age. A lower level is implied when the total 
population is taken into account, but it is higher than the 15% level adopted for 
Dubai in total. Our assumption produces estimates of 12,000 school children in 
1981, rising to 100,000 in the year 2007. (Table 19 presents the results). 


31 
Population 1996 


Table 19 
Family and school population 1981—2007 


Date Family Population School Population 
1981 46000 12000 
1985 104800 26000 
1996 245600 62000 
2007 401000 100000 


The distribution of the school population estimates between the stages of 
education was undertaken with reference to forecasts of the likely percentage of 
pupils falling within each stage. We have assumed throughout the Master Plan 
period that these percentages remain constant. Table 20 records the resulting 
distribution of school population. 











Table 20 
School population distribution 1981—2007 
Stage of Education % of Total 1981 1985 1996 2007 

School pop. 
Kindergarten § 12 11400 #©+43100 (7400 #412000 
Primary 55 6600 14300 34100 55000 
Preparatory 20 2400 5200 12400 20000 
Secondary 13 1600 3400 8100 13000 
Total 100 12000 26000 62000 100000 





Organic changes in the demand for each category will occur during the 
development period as the age profile of the punils increases — the typical 
phenomenon associated with the ageing of new communities. Nevertheless 

the limited data available precludes any allowance being made for the implications 
of such growth. Clearly this position will have to be closely monitored as the 
town develops. 


To translate the school population estimates into school provision we have 

assumed school sizes of 100 pupils for kindergarten, and 600 pupils for the 

remaining three categories. These though must be taken as first approximations, 

but the size wil! be more precisely determined at detailed urban design stage. 

Accordingly for Master Plan calculations, Table 21 outlines the number of sleteteetertontie 


schools recuired with in each category. Rares 


vleleleleteteteretetete Industr y 

Table 21 ae 
High density, mixed income housing areas 

First estimate of number of schools required 
Type of school 1981 1985 1996 2007 | | | | | | | | 
Kindergarten 14 31 74 120 High income housing areas, group 1 
Primary 11 24 57 92 
Preparatory 4 9 21 ao === Middle income housing areas, group 2 
Secondary 3 6 14 22 

WSN 
total oz 70 166 267 SS Low income housing areas, group 3 
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For further education no demand analysis was undertaken, but we feel that a 

land allocation should be made for the possible construction of two establishments 
to cater for 5000 students each. It is envisaged that one such establishment should 
be completed by 1985. 


The demand for health facilities 

Two levels of provision were contemplated at this stage, specifically hospitals and 
health centres. The overall numbers of each of these were determined upon a 
town wide basis, relating to the projected levels of population. Facilities below 
the health centre level will be determined during the detailed urban design stage. 


Hospital provision was assessed with reference to the standards at present proposed 
by the Department of Health in Dubai, which have been adopted in full for Jebel 
Ali. The demand for acute bed space within hospitals was based upon the 
proposed provision of 3.5 beds per 1,000 resident population — in this case the 
total population estimated for Jebel Ali. For obstetric bed space we adopted the 
standard of 1 bed per 1,000 family population. Table 22 summarises the number 
of beds required for each phase of the Master Plan. 














Table 22 

Hospital bed spaces 1981—2007 

Type of bed space 1981 1985 1996 2007 
Acute 240 6560 1220 1850 
Obstetric | | 50 100 250 400 
Total 290 660 1470 2250 





[t was considered that the ideal size for a large modern hospital would comprise 
approximately 600 beds, and would supply both acute bed spaces and obstetric 
bed spaces. We therefore propose that 1 hospital be built by 1981 and although 
exceeding demand at that date it should suffice up to 1985. Thereafter three 
hospitals will be needed by 1996, and four by 2007. 


The hospital proposals are of a high standard, and generally the bed spaces 

exceed the demand, therefore we have envisaged that no polyclinics be provided in 
Jebel Ali. Below the hospital level we propose the establishment of health centres 
with approximate catchment populations of 10,000 people. Due to the varying 
levels of population density proposed in Jebel Ali, the physical catchment area 
envisaged will vary considerably. Nevertheless, we propose that the radius of these 
catchment areas should not exceed 1 kilometre, neither should they be less than 
0.5 kilometre. Adopting 10,000 people as the average catchment population 

Table 23 outlines the number of health centres required. 








Table 23 

Schedule of health centre provision 
Date Number required 
1981 — 
1985 16 
1996 35 
2007 53 
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Other Community facilities proposed 

Four areas have been examined briefly, incorporating general assumptions 
regarding the level of provision likely within the new town context. We include in 
this sector, places of worship, police stations, recreation and open space, and 
meeting places. All such provision is closely related to the physical form proposed 
for the town. 


Mosques and places of worship 

We propose that a Grand Central Mosque be located in the town centre complex 
and that large mosques be located in all district centres. Within the residential 
neighbourhood we propose a two tier structure with a local mosque to be 
provided for every 1500 — 2000 Moslem population, and a neighbourhood mosque 
for every 8000 — 12000 Moslem population. We further envisage places of 

worship being developed for the population of other denominations but at this 
stage it’s too imprecise to make any specific recommendations. 


Police Stations 

Police stations must be located at accessible locations to the resident population 
and usually in the Gulf States they are provided for neighbourhood units of 
between 15 and 20,000 population. Accordingly we propose location in all 
district centres, the town centre (to act as the central police complex), and 
within the neighbourhoods on the basis of one station per 15000 people. 


Recreation and local open space 

Although the provision within this category will be examined in more detail 
during the local planning studies, we have briefly outlined the general rules within 
which such studies will be undertaken. Public open space and playing fields 
should be planned for at a standard of 1 hectare per 2,000 population within the 
residential neighbourhood, but this should be in addition to any major open space 
provision designed to serve the town as a whole. Indoor recreation facilities, as 
envisaged through the provision of sports halls should be located in accordance 
with the activity core structure proposed in the Master Plan. General locations 
proposed are within the local and district centres, either as individual units, or in 
association with the school sites. The demand for cinemas was estimated upon the 
basis of one, 1,000 seat cinema for 80,000 — 90,000 population. Accordingly 

one cinema is proposed by 1981, 2 by 1985, 4 by 1996 and 6 by 2007. 


Shopping, offices, commercial facilities and the 

distribution of service employment 

The demand for service employment has been assumed to form a direct relationship 
with the total employment of the industrial base, and hence total support 
population. Accordingly the estimates for shopping floorspace and office 
requirements were produced using assumptions for population related standards. 
The distribution throughout the town was made based upon the established 
physical form designed for the town. 


Shopping 

Accepting a full development of shopping facilities within the town, a realistic 
planning standard of 1.1m? of gross retail floorspace per resident population was 
adopted. Such a standard is representative of these used in other Middle Eastern 
States, for new development areas. Table 24 illustrates the total retail floorspace 
estimates for Jebel Ali according to the projected population 

















Table 24 
Total gross retail floorspace demand 
Date Total Retail Floorspace (m2) 
eo 1981 - 74400 
1985 176100 
hid io, 383400 
2007 582200 





The general principles adopted for the distribution of shops and shopping centres 
with Jebel Ali were based upon the proposed functions for each activity core 
within the physical plan. In retailing terms the town centre is expected to be the 
principle centre for comparison shopping, but also to function as a district centre 
for its immediate catchment population. The district centres are assumed to be 

of varying sizes, but they should be designed to provide an adequate range of retail 
outlets to cater for all weekly shopping needs. Since access to the district centres 
will involve travelling by car or public transport for most people, it is important 
that the local shops be highly accessible within the residential neighbourhoods, and 
a network of local shops or centres within 0.25 to 0.5 kilometre radius of all 
dwelling units is proposed as a basic standard. Phasing of the development of retail 
provision is proposed with the population build up. 


Table 25 

Distribution of retail floorspace 

Location 1981 1985 1996 2007 
Town centre 80000 80000 140000 180000 
District centres — 40000 140000 200000 
Residential neighbourhoods 2400 56100 102400 202200 
Total 82400 176100 382400 582200 . 


We have proposed that during the early phase, mainly through the construction 

of a substantial part of the town centre retail complex, the supply of retail 
floorspace should exceed the demand. Nevertheless this should even out 

throughout the development programme. No district centres as such are proposed 
to be completed by 1981, although a large part of the retail floorspace within the 
town centre would in fact be functioning as a district centre by that time. Further 
development within the town centre, post 1985 would be primarily for high order 
durable and specialist goods sales, but during this period district centre development 
would attract a substantial share of convenience goods purchases and the more 
frequent durable categories of retail spending. 


The schedule of district centre provision during the post 1981 period is outlined 
in Table 26. 





Table 26 


District centre provision 1985—2007 
BE el Se ae ee Ee ee ee 





Date Number of Centres 
At40,000m2 At10,000m2 At 60,000m2 
1985 1 x = 
1996 - e 2 = 
2007 3 2 1 











Basically we propose three sizes for the district centres; those serving 
neighbourhoods of approximately 70,000 people to contain 40,000 m? of 

gross retail floorspace, the two district centres east of the industrial area serving 
Jumayrah and the area of Jebel Ali satellite station each to comprise 10,000 m?, 
and one centre to serve approximately 100,000 people during the final phase 

of development to comprise 60,000 m?. 


The retail floorspace proposed within the residential neighbourhoods will comprise 
small local centres or individual shops serving approximately 1,000 — 1,500 
people located within 0.25 kilometres of the retail outlet, and large local centres 
comprising 1400 m? — 2000 m? of gross retail floorspace designed to serve 
approximately a catchment of 10,000 population. No definite numbers of 
locations for these local centres have been outlined in this Appendix and this 
exercise awaits more detailed local planning work. 


The employment estimates for the retail sector were based upon an overall 
standard of one employee for every 20 m’ of gross retail floorspace. Accordingly 
we have estimated employment levels of 4,100 in 1981, in 1985, 19,0CO in 

1996 and 29,100 in 2007. 


Offices 

The demand for offices was assessed within the context of overall employment 
estimates. Two main categories of employment were considered — Government 
services and non-Government office employment. The latter category was 
subdivided into local orientated office activities, and that associated with national 


or international enterprise. 


Government Services 

Within the Government sector of service employment we have included all 
departments of Government administration, education and medical services. 

A large part of such employment comprises non-office based occupations, for 
instance teachers, doctors, nursing staff etc., and accordingly estimates were made 


for both components. 


We have assumed a lagged relationship between Government service employment 
and population growth, and that only by 2007 will the typical levels associated 
with Middle Eastern States be achieved. Accordingly we have adopted the 
assumptions that in 1981 20% of total service employment will comprise 
Government services. This percentage is predicted to rise to 30% in 1985, to 32.5% 
by 1996 and to 35% at 2007. Estimated levels of Government employment are 
thus 2,600 in 1981, 9,900 in 1985, 24,700 in 1996 and 41,800 in 2007. 


To estimate the office component relating to the above employment estimates 
we have assumed that throughout the period typical ratios of Government office 
employment apply — specifically for every office job, three non-office jobs exist. 
Accordingly at every date we have estimated 25% of the total Government 
employment will be office based. Levels of office floorspace resulting from these 
employment estimates were calculated by applying a standard of 15 m? per 
employee. Table 27 illustrates the resulting predictions. 











Table 27 

Government office, employment and floorspace requirements 

Date = = Employment ‘Office Floorspacem2 
1981 600 9000 ical 
1985 2500 37500 

1996 6000 90000 

i507 te 10500 157500 


———$—$———— SSS 


Private commercial office 

The locally oriented office based activity represented as banking, insurance finance, 
real estate, legal services etc., has been assumed to be directly proportional to the 
total employment of Jebel Ali. A level of approximately 5% of the total labour 
force (including construction employment) was considered realistic. Levels of 
office based employment for national and international companies at this stage 
must be purely speculative, and we have assumed a maximum level of 10,000 
employment by 2007. Total private office employment of 3,400 in 1981, 8,000 
in 1985, 15,000 in 1996 and 22,500 in 2007 were estimated. Applying an overall 
floorspace standard of 15 m?* per employee, total private office floorspace was 
estimated (Table 28.) 





Table 28 


Private office employment and floorspace estimate 


D 2 


ate Employment Floorspace m 


1981 3400 51000 
1985 8000 120000 
16 2¢€2«C«*‘ fe 15000 225000 
2007 22000 330000 





Distribution of office floorspace 

The distribution of office floorspace throughout Jebel Ali was based upon the 
physical form of the town, with a strong central business district consisting 
approximately 60% of the total office demand by 2007. The remaining office 
floorspace was distributed between district centres and the residential 
neighbourhoods in the ratio of 2 : 1. Phasing was undertaken according to 
two principles; 


(i) the proposed schedule of district centre development; 


(ii) to provide levels of floorspace of sufficient quantity in the town centre to 
ensure its domination at any early stage. 

















Table 29 

The distribution of office floorspace 

Location 1981 1985 1996 2007 
Town centre 60000 132000 208500 285000 
District centre — 25500 76500 135000 
Residential neighbourhoods = — 30000 67500 
Total 60000 157500 315000 487500 
Wholesaling 


We envisage the wholesaling facilities to serve the town being located primarily 
within the industrial area. No attempt was made to detail such provision, but we 
have assumed employment within this sector to equal approximately 20 — 25% 
of that predicted in retailing. 


Hotels 

No demand analysis was undertaken, but we have accepted that there will be 
considerable scope for the development of hotels in Jebel Ali. The present 
shortage of such accommodation in Dubai will increase. It is therefore essential 
to satisfy the demand for hotel accommodation generated by the commercial 
nature of Jebel Ali internally. We have therefore envisaged up to four hotels, 
each with 300 — 500 rooms, in the town — of these one should be in operation 
by 1981. 


Other Service Employment 

Arbitrary estimates were made for the private transport and communication 
sector of the economy — such an estimate covers taxi drivers, private haulage 
companies, motor repair establishments etc. The location of these activities we 
have assumed to be divided between the town centre, the district centres and the 
industrial area, in nearly equal proportions. 


The distribution of service employment 

Combining the estimates made with the prepared physical distribution outlined in 
the previous section, we have been able to make global estimates of the distribution 
of service employment throughout the town at the specified dates in the 
development programme. Table 30 summarises the resulting distribution. 

















Table 30 
Distribution of service employment — 1981, 1985, 1996, 2007 
Category 1981 1985 1996 2007 
Town District Residen- Industrial Town District Residen- Industrial Town District Residen- Industrial Town District Residen- Industrial 
centre centres. tialneigh- areas centre centres tial neigh- areas centre centres tialneigh- areas centre centres tialneigh- areas 
bourhoods bourhoods bourhoods bourhoods 
Retail 4000 - 100 — 4000 2000 #£=2800 - 7000 7000 8 5000 — 9000 10000 10100 — 
Wholesale _ — — 900 -- ~ _ 1700 — — — 4400 _ - - 6800 
Private office 3400 — ~ _ 6800 1200 — — 9900 3600 1500 — 12500 6000 #3500 — 
ee Bo = : 2000 500 — - 4000 1500 500 — 6500 3000 1000 — 
Other govt. 
employ 300 — 1300 400 600 2100 £4100 600 900 6300 10500 1000 2000 7500 18300 3500 
Transport & 500 — _ 500 600 800 -— 600 2100, 2360 = 2100 3000 4000 — 3000 
communic, 
Other 200 — 800 — 800 400 1400 _ 1000 1200 4200 — 1000 2000 #£«6800 — 
Total 9000 ~ 2200 1800 14800 7000 8300 2900 24900 21900 21700 #£=#+7500 34000 32500 39700 13300 
13000 33000 76000 119500 
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Appendix C 
Socio-economic groups and population 
distribution 


Table 1 shows the total population for each phase broken down into socio- 
economic groups. Table 2 sets out a range of residential types and land use 


densities. Tables 3,4,5, and 6 divide the socio-economic groups into appropriate 
residential types, and show their distribution within the study at each phase of the 





























Table 3 
Population distribution — 1981 





Economic Type of Population Distribution 




































































town’s development. group resid.unit. Town District 
Centre Centre Jumeirah Jebel Ali Districts 
1 A 2416 900 1516 
Table 1 B 1071 71 SOO 
Population: Socio Economic groups GF 4504 4504 
Dubai/other Arab American/European Other Immigrant Totals GS 3791 2665 1126 
Single Family Single Family Single Family Totals 11782 7169 1671 2942 
1981 2 B 2350 1150 1200 
Group] 1161 5804 639 3581 326 271 11782 C 2260 160 600 1500 
Group2 1652 8260 241 4682 5213 4344 24392 D 3000 3000 
Group3 1652 8259 46 139 10751 10624 31471 E 9913 1000 1213 
See Gr 6333 6333 
Group 1 = 2797 13983 1568 6369 835 696 24248 — 
— GS 1241 1241 
Group 2 4027 20137 591 5733 12528 10440 53456 — i 
—- = HF 3340 3340 
Group3 4363 21815 114 341 28398 25329 80360 — —— 
HS 3652 3652 
1997 
Group1 4892 36688 2618 13445 1603 1717 60963 Tori ee 110 eee one 
Group 2 5798 43482 848 7776 «=21638 «= 23184 =: 102726 3 C = = 
Group 3 7428 55712 221 996 56901 62629 183887 D 6960 20 aoe ou 
2007 E 2452 1452 1000 
Group 1 5197 60627 2902 21984 2100 2828 95638 FE 3000 1000 2000 
Group2 5966 69609 875 10082 27309 36762 150603 HF 11923 2664 9259 
Group 3 8084 94310 199 1392 75625 103465 283075 HS 6997 3000 3997 
Totals 31471 2664 1099 8452 19256 
Totals 67642 24158 3280 10852 30352 
Table 2 
Residential types and densities 
Type Description Net residential density Gross residential Occupants 
density per 
Dwellings per hectare Persons Person Per hectare dwelling 
per 
hectare 
A Large villa 6 36 34 6 
B Villa 11 55 50 5 
c Family house 21 105 88 5 
D Workers family house 30 180 128 6 
= Workers shared house 15 150 114 10 
3 Workers shared dormitory 15 300 228 20 
GF High income family flat 160 640 316 4 
GS ___ High income single flat 160 160 79 1 
HF Medium/low income family 
flat ; 140 560 295 4 
HS Medium/low income single 
flat 140 140 74 1 
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Table 4 
Population distribution — 1985 
Economic Type of Population Distribution 
group residen. Town District 
unit centre centre Jumeirah Jebel Ali Districts 
1 A 8983 3000 5983 
as B 2900 7 2000 990 
GF 5200 5200 , 
% Gs 9165 3165 1000 2500 2500 
Totals 26248 8365 1000 7500 9383 
2 B 5900 | 900 1000 4000 
C 10137 1000 260 837 8040 
Fae kes 8000 | 8000 
a 2 E 6000 2000 4000 
“ee 7333 6333 500 500 
- an =o Gao ce a ae 3118 
: ae 4940 3340 1500 100 
HS 8028 4500 3528 
Totals 53456 15173 2000 3160 1837. 31286 
3 C 341 200 141 
Ey D 25000 | 2000 6000 ‘17000 
a hor se a 0H a 2000 5000 
aan Ete 7 3000 8398 
HF —s«- 22144 4664 2000—ti—«‘=t 15480 
HS 14477 5000 9477 
Totals 80360 4664 2000 2200 16000 55496 
Totals 160064 28202 5000 12860 17837 96165 











Table 5 


Population distribution — 1996 
EE ES Ee ee Od YE ee ee eee Fe ee 





























Economic Type of Population Distribution 
group residen. Town District 
unit centre centre Jumeirah Jebel Ali Districts 

A 30398 6690 23708 

B 7497 3497 4000 
GF 16665 16665 
GS 6403 790 3500 2113 

Totals 60963 17455 3500 12300 27708 

2 B 11500 5000 1000 5500 
C 13482 1760 5000 1422 5300 
D 19184 19184 
E 10000 10000 
GF 16276 —«-11776 4500 f 

a 4646 4646 
HF 14000 —«-14000 ee 

= ies See 13638 12540 1098 

Totals 102726 40076 4500 10000 2422 45728 

3 C 996 996 
D 74677 8000 10000 56677 

an E 16401 4000 12401 
F 22000 10000  ~—- 12000 
HF 42000 4726 7000 30274 
HS 27813 5000 22813 

Totals 183887 4726 7000 8000 29000 135161 

Totals 347576 62257 15000 30300 31422 208597 














Table 6 Table 7 


Population distribution — 2007 Land use table of facilities ancillary to residential areas 


(excluding facilities within Town and District Centres) 
































Economic Type of Population Distribution 
group residen. Town District Shopping 202200 sq.m. 20 ha. 
unit centre centre Jumeirah Jebel Ali Districts a ~ 
Offices 67500 sq.m. 6 ha. 
1 A 47455 12455 35000 me 
eos Public amenities: Cinemas 6 3 ha. 
B 23019 11803 11216 Pee ——- - 
ad: — — Sports halls 16 8 ha. 
GF 16665 16665 = St ae, Se ee ae er 
—— Bo Libraries 6 2 ha. ; 
GS 8499 790 4518 3191 — ————eeeeeeee—e—eee _“M.|_ow00 0 0. 0 0NS——T]sa\ _"" : 
Others 10 ha. 
Totals 95638 17455 4518 27449 46216 
Colleges of further education 2 80 ha. 
2 B 18000 7500 1270 9230 
—-——- : Schools: Kindergarten 120 12 ha. 
C 24609 1760 7500 2600 12749 * = = 
ae ee : Preparatory 92 110 ha. 
D 30762 30762 2s . 
= = Primary 33 40 ha. 
= 12000 12000 
= Secondary 22 52 ha. 
GF 22082 16600 5482 1000 4482 
a —. z Hospitals 4 120 ha. 
GS 4840 4840 
“eT = 7 Health Centres 53 13 ha. 
HF 21000 21000 
Public open space within neighbourhoods 1 ha. per 2000 people 200 ha. 
HS 17309 12540 4769 
Mosques and other religious buildings 25 ha. 
Totals 150602 51900 5482 15000 4870 73350 —— 
Parking — off-street public 100 ha. 
3 G 1392 1392 es 
Services: Electrical sub-stations 5 ha. 
D 125310 10000 10000 105310 a 
—— — Water distribution 5 ha. 
E 19000 5000 14000 
Fire stations 5 3 ha. 
t 30625 13400 17225 
= Police 25 18 ha. 
HF 72465 4726 10000 57739 
—— Public transport 15 ha. 
HS 34283 5000 29283 
Garages 20 ha. 
Totals 283075 4726 10000 10000 33400 224949 
Total 867 ha. 
Totals 529315 74081 20000 52449 38270 344515 

































































Therefore, by the year 2007, a land use of 867 hectares will be required to support a 
population of 529,000, which is equivalent to 0.0016 ha. per person. This factor has 


been used in calculating the gross residential densities. 
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Appendix D 
Transport 


Introduction 


Objectives in planning for transport 

The interaction between the patterns of activity in any city and Its facilities for 
transport implies the closest possible link between the planning of homes and 
work-places, centres for shopping and recreation and the planning of roads and 

car parks, buses, taxis and goods depots to serve them. In no small measure, the 
way of life of a people is determined by the ease with which they can move around 
within the city of their choice. 


In determining the best structure for the city at Jebel Ali, the needs of transport 
have been borne continually in mind. The basically rectangular grid layout 
proposed is one which will enable a good balance of transport to be provided, an 
even spread of accessibility to be ensured, and a great deal of flexibility to be 
retained in the face of many unknowns and uncertainties in the future. The layout 
and structure which we have proposed can be readily adapted and modified to 
meet prevailing circumstances without destroying the principles and objectives 
upon which they have been based. 


The time scale of the plan and the changes that could inevitably occur, particularly 
in the future levels of demand for travel, have required us to adopt this flexible 
approach. Nevertheless, we have sought to secure a number of objectives: 


1 To provide a high degree of accessibility between all the different land-uses and 
places of activity making up the city: homes, work-places, schools, shops, health 
clinics etc. 


2 To allow for freedom of choice between means of transport (even for those who 
will own their own cars) 


3 To provide sufficient flexibility in the transport system to allow for the 
expected expansion of population and changes in their patterns of activity. 


4 To develop a transport system which is both safe and attractive to those who 
use it, and yet minimises the impact on residents, works and the pedestrians’ 


environment. 


5 To keep the total amount of roadspace to be provided at each phase of the city’s 


growth to a minimum, consistent with providing enough capacity to deal with 
the peak demands for travel without congestion arising in any part. 


The need for flexibility 

Some factors will have more critical effects on the design of the transport systems 
than others. For instance, for any given population density and urban form, the 
most important factors are the level of car ownership and average journey length. 
Both the relatively low overall density proposed for residential accommodation in 
the city and the low density of work places in the free trade and light industrial 
areas will tend to encourage high car ownership and relatively long trip between 
homes and work-places. Also the high activity rate of the population will tend to 
produce more trips than in comparable cities elsewhere. On the other hand, the 
concentration of jobs and the higher residential densities in the major commercial 
centres along the main activity ‘‘corridors’’ will facilitate the development of an 
efficient public transport system for these particular movements. 
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Despite the assumptions and predictions we have made, we recognise that future 
developments — particularly in transport technology — are inherently uncertain. 
Also the rate of influx of population to the area may be different andthe 
preferences and predispositions of those people may not accord with those we 
have implied, in particular the levels of car ownership and sharing use of taxis 
etc. may vary. Thus we have recommended a flexible transport plan which is 
capable of accommodating the widest possible range of future demand; this Is 
one of the strongest features of the hierarchical rectangular grid structure which 
we have proposed. 


Assumptions underlying the transport proposals 

Earlier we have described the estimates of population, employment and household 
structure appropriate at each phase of development. It is these estimates which 
form the basis of all calculations in this chapter. The population estimates largely 
determine the amount of travel; where people travel to and thus the routes used 
are determined principally by the relative location of homes, workplaces, schools, 
shops etc. The means of travel is determined by household structure, income 

(in terms of its influence on car ownership) and the density of homes and work- 
places. 


A relatively high level of family households in socio-economic groups | and I! 
and the relatively low density of industrial workers (40-20 workers per gross 
industrial area) influenced our assumption that car ownership and use would 
be high. 


The balance of transport to be provided 

The main highway network in its ultimate phase of development can be seen in 
figure 12 with the regional motorways and primary distributors forming the 
boundaries of the major areas of population and employment. Running between 
these, the secondary network of roads, less elaborate and less costly than the 
motorways, would connect to the numerous district distributors within each 
area providing for local movement and access to the district centres. 


The ‘spine’ of public transport, represented possibly by a minitram system (see 
Appendix E), will join all these district centres to the city centre and to all 

other major concentrations of activity. This high capacity spine can then be 
complemented by local ‘’feeder’’ bus services operating in each local area and 
supplemented by longer “’cross-town”’ bus routes linking specific residential and 
employment areas. Such cross-town services might only operate at peak periods of 
the day, associated with journeys to and from work. 


This basic framework of public transport can then be filled out with an appropriate 
number and range of licensed (but otherwise free-enterprise ) operators of taxis, 
shared taxis, minibuses, company transport, jitneys, etc. who have been so 
successful in meeting the shifting patterns of demands in cities all over the world. 
This proposal is discussed further later on. 


Finally, properly designed parking areas for cars and service vehicles have been 
allowed for within each of the district centres so that those areas are fully 
accessible for both people and goods. In view of the considerable space required 
for parking, this has been given special attention in the design of the town centre. 








Estimates of travel demand 


The method adopted 

In order to estimate the travel demand likely to arise at any particular phase of the 
city’s development, we make use of simple mathematical models. The models 
describe a number of distinct, sequential stages. First, they enable us to estimate 
the number of trips entering or leaving different parts of the study area over any 
given period of time. Secondly, they estimate the distribution of trips between the 
various areas of the city, and thirdly they determine the mode of travel use for 
each trip. Finally each journey can be allocated to its most appropriate route 
through the highway network. These stages are known as trip generation, trip 
distribution, model split and assignment, respectively. In this way, we can 

forecast for any configuration of highways what the traffic flows are likely to be 
in relation to the size of the population, its density and disposition and the 
prevailing level of car ownership. Adequate capacity can then be provided to 

meet the peak period demands. Similarly, the overall demand for public transport 
can be estimated and services planned accordingly. 


Ownership of private cars and other vehicles 

As one of the key variables, car ownership will affect the level of trip generation 
and choice of mode, whilst average trip length will affect the distribution of trips 
and their assignment to the highway stem. A number of techniques exist for 
predicting future levels of vehicle ownership but most of these rely on knowledge 
of future per capita income — estimates which are not available to us. The 1976) 
level of vehicle ownership in Dubai is about two-thirds of this total (i.e. 90 cars 
per 1,000 population, about 19,000 cars). Car ownership is currently increasing 
at about 15% per annum and, at this rate, the number of cars will have more than 
doubled by 1982. Such a high rate of growth is unlikely to continue indefinitely 
and experience in other countries suggests that the rate of growth will decline and 
car ownership approach a ‘ceiling’ (or saturation level). This saturation level will 
largely determine the future amount of travel in Jebel Ali. Knowing the existing 
level of car ownership, the current growth rate and the likely saturation level it is 
possible to estimate car ownership levels for any particular year, assuming income 
levels continue to rise. 


In Europe and North America where car ownership and income levels are already 
high, the saturation level appears to be in the range of 1.4 to 1.8 cars per household. 
We have used these levels as a basis for our calculations. 


The overall level for Jebel Ali reflects the high proportion of single person 
households likely to be found, particularly in socio-Economic Group III. Alternative 
high and low forecasts have been prepared, Table 2, and these forecasts can be 
applied to the high and low population forecasts to illustrate the wide range of 
ownership rates that may occur in the new city. These ownership levels will also 
be materially affected by government and development agency policies and the 
levels of ownership of the single person households may be susceptible to 
transport policy decisions too. We consider the middle range of ownership 
forecasts to be the most realistic. The high, middle and low forecasts are illustrated 
in the diagram which shows how car ownership levels may change over time from 
the current base level. It shows that saturation levels could occur at about the 
same time as the city reaches its target of 529,000 population. 


The ownership levels indicated above are assumed to include government-owned 
cars and motor cycles. Separate calculations need to be made for other vehicles 


(light medium and heavy goods vehicles, buses and coaches etc.) which in 1976 
formed about one third of the total number of vehicles registered in Dubai. 
Levels of commercial vehicle ownership, in particular, will be significantly 
influenced by the way in which the port and free trade areas develop. We have 
assumed that these “‘other’’ vehicles will ultimately form about 20% of total 
vehicle numbers. Thus, at saturation level, for a population of 529,000 we 
estimate there will be a total of 182,000 vehicles in the new city of which some 
36,000 will be commercial vehicles and buses. 


The estimated growth in vehicle numbers on which the demand for travel is 

based is set out in Table 3. The table shows that the number of vehicles increases 
at a faster rate than the change in population, reflecting the rapid increase in 
ownership levels. Over time the number of lorries and buses, as a proportion of 
total vehicles, falls as we expect. 


Journeys to work by various modes of transport 

The lack of comprehensive travel data for Dubai and Jebel Ali has caused us to 
develop a model for travel based on the journey to work. This approach provides 
estimates of the peak loading on the different transport systems — desirable as a 
design criteria — on the assumption that peaks of travel are associated with 
work-journeys. 


First we have used the various employment estimates to determine the total 
number of work trips. Secondly we applied the car ownership levels summarised 
above to calculate the proportion of people going to work by car (allowing for 
some car sharing). Finally, by deducting from the total number of workers the 
numbers travelling by car, the remaining workers have been allocated to public 
transport and non-motorised modes (walk and bicycle). 


At first, a high proportion of the non-car trips are likely to be made by non- 
motorised modes. However, as the city develops and becomes more dispersed, the 
proportion of these trips will fall rapidly and will tend to be restricted to trips 
within the local residential areas. The public transport trips will include trips by 
shared taxis and other free-enterprise modes. Table 4 shows the final estimates of 
the proportion of work trips by various modes for the city as a whole. 


Table 2 
Range of saturation car ownership levels for the new city 


Average no. of cars per head 














Socio-economic groups within High Medium Low 
the population growth growth growth 

| 0.50 0.40 0:35 

I 0.40 0.35 0.30 

iI | 0.30 0.20 0.10 

Overall ee 0.28 0.20 











32 
Travel zones diagram 


In order to determine the total amount of motorised travel occurring in one peak 
hour, we have taken account of the numbers of employees starting work in the 
peak hour, their mode of travel (as above), the number of trips made for purposes 


Table 3 


Growth in numbers of vehicles in the new city 


other than work and the amount of commercial vehicle traffic. Traffic studies in Number of vehicles 

Dubai suggest that the proportion of daily travel in the peak hour is significantly Date Population Cars & Other eal Average vehicle 
lower than in similar cities elsewhere. Consequently, we have assumed that only motorcycles vehicles ownership level 
40% of the journeys to work will occur in the peak hour and that, of the total ee ere ee ee ee 
peak hour person trips, 80% will be work trips. Table 5 shows the total journeys in 1981 ~67,000 10000 3000 13000 022 
the peak hour by motor vehicle. Because of the high level of industrial activity 1985 170,000 33,000 9,000 42,000 0.26 

we have assumed that commercial vehicle trips will form 10% of all peak hour 1996. 347.000. 91000 #4222000 «7 113000 033 


vehicle trips. 
2007 529, 000 145,000 36,000 182,000 0.35 

Estimates of road-space requirements 

The distribution of the travel between the various origins and destinations is Table 4 

largely determined by how willing people are to travel long distances to work, 


Sat : ae Proportion of work trips by mode of tansport 
shop etc., when other opportunities are closer to hand. This characteristic has i a E 


been examined in various cities in Britain and the Middle East and, after allowing iar MON STIRS GY Breese Waray AN GLODE VEDIC SemPaney 
for differences in urban structure, it would appear that the rate of decline in Car Public transport Walks & Car & m/cycle Bus 
desire to travel as journey time increases is reasonably consistent for a wide ride 
range of city sizes. From such studies we have established a relationship for the 1981 30 55 15 1.5 40 
reluctance to travel long distances and use to predict both the patterns of 1985 40 50 10 1.4 40 
journeys in the new city and the total amount of travel to be accommodated 1996 50 A0 10 13 A0 
(in vehicle-kilometres). $$ FSSSSFSSFSSFSFSSSSSSsSSSSFSFSeS 
2007 60 35 5 1,2 40 
Table 6 summarises the cumulative time likely to be spent in peak hour travel at 
each phase of the city’s development. We have assumed that as the city increases Table 5 
in size the transport systems expand in such a way that average travel times remain 
roughly constant at 20 minutes for car trips and 25 minutes for public transport Total vehicle trips in a typical peak hour 
trips (including waiting time). Total vehicle trips in peak hour 
Car and Public transport Commercial Total vehicle 

Table 7 shows vehicle-kilometrage and national forecasts of the length of the Year motorcycle (vehicles) vehicles trips 
highway network required for each phase of the plan. The estimates of road (vehicles) 
Space requirements are based on the adoption of (a) direct routeing for vehicle 

: Bs : 4 ; q 1981 3,000 170 300 3,500 
trips and (b) similar levels of services for traffic on all network links. The estimates 
result in a 75% utilization of capacity in the peak direction of travel. For the 1985 11,000 410 1,200 12,500 
calculations, we have assumed an average occupancy for buses of 40 persons and 1996 30,000 680 3,400 34,000 
we have expressed the number of buses and trucks in terms of passenger car 2007 62,600 910 7,100 71,000 
equivalents (pcu) where one bus or truck is equivalent to two cars. 
The conversion of total pcu-kilometres of ‘‘demand” for road-space into the Table 6 
overall lane-kilometres of “‘supply’’ depends upon both the design capacities of Peak hour trip lengths and travel demand (motorised modes only) 
the highways concerned, and the configuration of the network proposed. The Average trip lengths Cumulative person-hours. Total 
design capacities are given in Chapter 6, table 1 and the preferred network, based oa ear Public transport of travel in peak hour person 


on a hierarchical system of road, is shown in figure 12. This preferred network mins km mins km Car Public transport hours 


formed the basis of the more detailed calculations which we now describe. 1981 30 10 25 6.25 1 300 > 800 4.100 


1986 20 10 29 6.25 4,300 6,800 11,100 


1996 20 10 25 6.25 11,300 11,300 22,700 











2007 | 20 10 25 6.25 20,900 15,200 36,100 
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Estimates of travel demand 


Estimates of inter-zonal travel 

To test the adequacy of the road network at the final phase of development 
(year 2007) detailed estimates of the distribution of travel demand were made. 
For this purpose the new city was divided into zones, figure 32. Zones numbered 
from 1 to 12 correspond to the residential districts. Zone A is the town centre; 
zones B, C, D and E are the district centres and zones F to M include the port, 
the airport and the other main industrial areas. 


The method of estimating the distribution of trips between these zones was as 
follows. First we used the employment estimates from Appendix C and the 
population distributions from Chapter 5 to calculate the number of workers, 
and hence work trips in each zone. We then applied our car ownersnip levels to 
calculate the number of work trips by each mode. Different car ownership levels 
were used according to the socio-economic status of the workers. 


The next stage was to eliminate those trips which would start and finish entirely 
within one zone since such trips do not contribute significantly to travel on the 
main highway network. Usually a very high proportion of such trips will be 
made by bicycle or on foot. However, since we have used relatively large zones 
some of these trips are made by car or by public transport. We also adopted the 
principle that all jobs located within the residential districts were filled by 
workers who lived locally. 


The overall modal split figures used for the journey to work correspond to those 
set out in table 4. For each individual zone, the split between modes varies 
according to the level of car ownership and proximity to the public transport 
system. We then converted these work person-trips to peak hour vehicle trips 
using the method we have described earlier. Table 8 shows the resultant 
distribution of peak hour trips between the various zones of the city. These 
inter-zonal vehicle trips represent about 93% of all peak hour motorised trips. 
The trips shown include buses and commercial vehicles. 


The distribution of trips shown in table 8 were obtained using a mathematical 
model of the form 
Tij = risj Pi Aj F (tij) 


Where: 

Pi = trips produced in zone | 
Aj = trips attracted to zone | 
Tij = trips from i to j 

tij = travel time between i and j 


ri, S| = constants; to ensure that total numbers of trips produced and attracted 
are all accounted for 
F(tij}= a measure of the deterrence to travel between i and j. 


The form of the function F (tij) used was based on our studies of other cities 
elsewhere. We tested a number of functions, some based on travel time, some on 
travel distance, and we adopted the final form. 


F (tij) = e—0.086 tij as providing the best representation of “travel deterrence”’ 


for Jebel Ali. 
The travel time between each origin and destination was found by measuring the 
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distance along the roads between the centre of each origin and destination zone 
and converting distance to time spent travelling using the speeds set out in table 
1, Chapter 6. The diagram shows the frequency distribution of inter-zonal trips 
produced by our model. The mean trip length of kms reflects the weighted 
average of the car and bus trip lengths shown in table 6. 


Assianment of trips to the road network 

To check the sufficiency of the roads provided in the Master Plan, figure 12, we 
assigned the peakhour vehicle trips to a spider network. The spider network is a 
simplified network where roads can be represented by a series of direct connections 
between zone centres. It is particularly useful for comparing the amount of 
traffic crossing a screen line with the corresponding road capacity. The diagram 
shows that the total peak hour traffic crossing screen line 1 on figure 32 is about 
37,000 passenger car units per hour. The majority of this flow is from the new 
city towards the industrial area. The capacity of the roads shown as crossing the 
screen line on the Master Plan is between 30,000 and 35,000 passenger car units 
per hour in each direction. In addition to the major highways there are a number 
of local streets which pan under the primary roads, figure 27, which have a 
combined directional capacity of more than 8,000 pcu/hr. Thus the total 
directional road capacity across screen line 1 exceeds the peak hour flow by at 
least 15% 


Similar calculations were carried out for other screen lines — notably screen line 
2 around the city centre. The total peak hour flow across this screen line is about 
23,000 passenger car units per hour split 2 : 3 by direction. The total two-way 
capacity of primary and secondary roads across this cordon is about 32,000 
passenger car units per hour and provides sufficient spare capacity. 


Public transport trips 

A similar analysis to that described above was carried out separately for public 
transport trips. Table 9 shows the distribution of inter-zonal trips by public 
transport modes. The majority of the public transport trips are to and from the 
city centre. Because of its compact form and good public transport accessibility 
we have assumed that half of the peak hour trips to the city centre are made by 
public transport. A high proportion of trips to the immediately adjacent industrial 
areas are also made by public transport. 


The diagram shows the assignment of these trips to a spider network. The bus 
spider network represents the simplified bus routeing system, figure 18. The 
combined peak hour passenger flow for the three main bus corridors ranges from 
7,000 to 9,000 passengers per hour. Between Jebel Ali and the new city flows 
are also high, ranging from 3,000 to 4,000 passengers per hour. 


Table 7 
Total vehicle kilometres of travel and road-space requirements for Jebel Ali 


Vehicle-km of travel in peak hour Total road-space 


Year All vehicles Buses requirements 
(pou-kms) (bus-kms) (lane-km) 

1981 42,000 1,000 50 

1985 154,000 2,500 460 

1996 347,000 4300 350 Sr 


2007 853,000 5,700 790 
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400 Table 8 
Distribution of vehicle trips between origins and destinations (morning peak hour). 
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Table 10 
Non-residential off street car parking requirements 
Zone Purpose of Journey Total 


Personal and business Shopping 











Town Centre 10,300 8,100 18,400 
District Centres 4,800 10,800 15,600 
Jumeirah 600 1,200 isco. 0OCt«s 
Neighbourhood 17,500 4700 21,600 
Total 33,200 24,200 57,400 
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Appendix E 
Technical description of mini tram system 


Scope for a mini tram in Jebel Ali 

The city is likely to be of a sufficient size and population to warrant some form of 
high-capacity public transport system. Such a system would reduce or at least 
postpone the need for some of the high capacity roads thus achieving a direct 
Saving On capital costs. The potential advantages of such a transport system are 
considerable but they will be realised only if the quality of the service offered is 
sufficient to satisfy the needs and desires of the populace. A system must provide 
a fast and frequent service; it must be available at all hours; it must have easy and 
closely-spaced access points and it must impose the minimum of detrimental 
effects on the surrounding area and it must harmonise with the remainder of 

the city structure. These criteria are met to various degrees by the different 
transport systems currently operated in cities throughout the world but, if a 

high proportion of the population is to make effective use of public transport in 
Jebel Ali, its level of performance achieved must be an improvement on what 

has so far been offered elsewhere. In addition, the system should be modern in 
concept and design. 


Desirable levels of performance in the public transport system can be achieved by 
overcoming the restraints imposed by individual drivers controlling individual 
vehicles. Once the vehicles have been automated they can be reduced in size and 
consequently much higher frequencies can be obtained. Though a segregated 
track is necessary on which to run the vehicles their reduced size keeps track and 
station costs to a minimum; and even though the civil engineering work implied 
represents a high proportion of the total system costs, this can be off-set by the 
attendant savings on roads and car parks. Hence overall capital investment may be 
reduced and, by virtue of the reduced labour force required to operate an 
automatic system, compared with a bus system for example, running costs are 
low even with a twenty four hour service. If labour is likely to be in short supply 
over the coming years, keeping down the numbers of workers employed in 
running transport services may be important. 


One system which would provide the required facilities in an advanced form is 
“Minitram’’* and its application to the city has been studied to obtain some idea 
of the overall advantages obtained from its use as a basic high capacity public 
transport system. It would not, of course, obviate the need for buses and taxi 
services but would instead complement them (as was explained in the report). 
Figure 33 shows how a Minitram network might be fitted into the city structure 
and how it could evolve and expand with the city’s growth. The rest of this 
appendix is devoted to describing some more detailed technical considerations of 
building up a basic network of this kind. 


The system proposed 


_ A precise definition of the final layout of the city is not possible at this stage and 
hence the Minitram system proposed here is an initial tentative illustration of one 
solution to match the city’s transport requirements. Nevertheless it is sufficiently 
detailed to show how it might be applied in practice. The broad layout being 
considered for the city enables transport corridors to be defined with relatively 
short access routes linking to housing and working areas but, though overall 
residential densities in the corridors are fairly low, flows of peak traffic as high as 
20,000 persons per hour may be generated. Corridor traffic of this order 
certainly warrants consideration of public transport carrying up to 50% of the 
peak commuter flow and such a requirement is well within the ability of 
Minitram. 


aS Se ie 


The proposed route layout shown in figure 33 assumes a modal split of 50% for 
the medium and longer distance commuting journeys by Minitram. Two spinal 
routes run parallel along most of the length of the main housing and Service 
Industry area and two routes connect with the basic industrial and Port areas. 
One of these routes through the Industrial Area could be extended to the Airport 
while the other could serve the Aluminium Smelting Plant and Power Station 
with a spur to the small housing area close by the telecommunications centre. 
Scope would exist for the eventual continuation of the main route along the 
coast to connect with Dubai. 


Further development of housing areas could be served by extensions of these main. 
“spine’’ routes. Extensions can be constructed, in the first instance, as single 
track with alternate one-way working but where further growth or extensions are 
envisaged provision should be left for bringing these tracks up to ‘‘dual’’ standard. 
The ease with which additions to the Minitram system can be made is one of its 
main advantages. The phasing of the development (particularly the construction 
of a second track) depends upon capacity and, at peak periods, capacity is 
dependent in some respects on the handling capacity of the stations. On the more 
heavily loaded routes double platform, so called ‘‘D-loop” stations, will be 
necessary. For those routes initially using single track working where single 
on-line platforms are used space for station expansion should be provided if 

there is any likelihood of increased passenger flows in the future. The small 

size of the on-line stations ensures that the space required for future expansion is 
small. 


Trains are envisaged for peak period operations, comprising three cars each of 
42 passengers as a maximum capacity. This provides a practical capacity for 
planning purposes of 84 passengers per train with most people seated and a few 
standing. Flows of 10,000 passengers per hour in one direction would then 
require 119 trains per hour or on average a half minute service. 


Lower levels of demand could be served by proportionately longer service 
intervals but in practice many of the lower loaded sections will still have a high 
frequency as they must deal with the return of empty trains especially in a 
“tidal” flow situation. Even when frequency is matched to peak demand a five 
minute service can be operated for flows of only 1,000 passengers per hour. 


If the section of network subject to lower flows is part of a separate ‘’feeder’’ 
route with pedestrian interchange onto more highly loaded routes then trains can 
be broken down into single vehicles maintaining higher service frequencies of 

less than two minutes at 1,000 passengers per hour and in proportion such that a 
five minutes service still implies high vehicle occupancy and a reasonably 
economic operation down to only 300-400 passengers per hour. It is at this lower 
end of passenger demand that single track working is appropriate with vehicles or 
trains passing at double-sided station platforms. However, though frequencies can 
be provided where traffic permits within a range of from one half to five minutes, 
say, due to the absence of drivers employed to operate the vehicles, frequencies 
can be retained at a high level with little economic disadvantage even when 
traffic falls from the peak. 


“Minitram is the name given to a system of public transport based upon small 
electrically-propelled automatically controlled vehicles running on their own 
track which has been developed by Hawker Siddeley Dynamics (UK) Limited. 
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Traffic in the basic industry area may fall to a fairly low level during midday but 
in the main housing and service industry areas it is unlikely to fall below a 

quarter or a fifth of peak figures. Since the peak flows involve mixed seated and 
standing passengers — roughly half and half — midday traffic at 25% of the peak still 
involves at least 50% of the peak vehicles if all midday passengers are to be seated. 
Hence even with low midday traffic it is not expected that service intervals will 
be more than twice those during the peak. For these reasons, service intervals will 
be down to half a minute in the peak on heavy traffic routes and can be as good 
as two minutes over the rest of the system and for most of the daylight hours 
with a possible reduction of these intervals down to one minute or lower if the 
extra cost was thought justifiable. Decisions about these more detailed aspects of 
the system must await a study of feasibility done in far greater depth than has 
been possible here. 


Optimum service speed is dependent primarily on station spacing. Closely spaced 
stations limit achievable maximum speeds and hence limit service speeds. With a 
Station spacing of half a kilometre, a service speed of 30 kilometres per hour can be 
achieved while at one kilometre spacing the service speed can exceed 40 kilometres 
per hour, assuming in both cases that all vehicles (or trains) stop at all stations. On 
the heavy traffic routes, where D-loop stations are used, mixed stopping and 
“limited stop”’ express services can operate with maximum running speeds up to 
55 kilometres per hour. It may be desirable to build D-loop stations on certain 
sections of route, even where the traffic requirement does not warrant it initially, 
in order to take advantage of this mixed operating capability. Once again, only a 
detailed design study will reveal the instances where this is desirable. 


The automatic control on the minitram system will permit a range of complex 
operations but care must be taken to ensure that any resulting complex mix of 
services does not confuse the passengers. Hence although claims for a large range 
of varying performances have been made by designers of the various automatic 
transport systems that have been developed, these claims are of little significance 
when planning an actual network for a real city. On the contrary, simplicity is 
probably the keynote. Suffice it to say, however, that the high speed and 
frequency of service, the small minimum track radius of curvature and steep incline 
capabilities of minitram and its high capacity coupled with a small operating 
corridor provide, by themselves, a considerable advance over more traditional 
public transport systems. 


Despite the incentive of a fast, modern minitram network, 50% of the long and 
medium distance commuters will probably travel by car and provision is available 
for them on the primary road network. In each of the separate main housing 
areas local bus services can operate for short distance commuting and act as 
‘feeder’ services to the minitram stations. Hence the total transport facilities 
will comprise the three levels, car, bus and transit, similar to that which exists in 
many large cities but the mix will differ from most with a larger proportion of 
transit commuters than is general for cities of this size. With freedom from 
congestion, the overall social economy will be greater than that so far achieved in 
older cities. 


The flexibility of transport planning which minitram permits coupled with a 
planned evolution of the system layout will provide a facility which is ideally 
adapted to cope with the initial rapid growth of the city. In the more detailed 
considerations of the final size and shape of the building programme extending 
over the initial fifteen year period care must be taken to ensure a continuing 
expansion of transport facilities designed to match the expanding demands. 
This is particularly important over the first few years of city growth to prevent 
the onset of congestion. 
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32 
The minitram 


Some technical details of the system 


Scale of system 

A range of different vehicles sizes and interiors can be specified. The one illustrated 
is asmall one, only some 6.6. metres long. It can seat twelve people with luggage 
and bicycles etc. or with thirty people standing. A single track is only about 2 
metres wide and it can be supported on slender columns every twenty metres or 
so, keeping the vehicles clear of the ground below. Foundations can be relatively 
simple and the light design permits relocation of the installation to meet a later 
need. The system can also be installed segregated at grade, or underground. 


Operations 

One can start with the minimum fleet of vehicles necessary to handle the initial 
peak traffic. Starting and stopping, spacing, collision avoidance and routeing are all 
automatic. Maintenance can be largely effected by motor vehicles mechanics. 
Maintenance of the automation units is largely a matter or replacement following 
fault diagnosis by automatic check-out equipment. Operations need to be overseen 
by skilled operators but they will be relatively few in number. 


During normal operations, vehicles can be inserted or withdrawn within minutes 
of making a decision to do so — to meet the needs of an unexpectedly large 
crowd from a public event, or to handle passengers unexpectedly diverted from 
another airport. Station platforms can be enclosed with platform edge doors 
permitting full air-conditioning. However, this may not be considered necessary 
when the service interval between vehicles or trains is short and the vehicles 
themselves are air-conditioned. 


Costs 

Figures presented here (which are not to be taken as a quotation) are based on 
estimates of U.K. production prices for a typical system to be installed in a U.K. 
city. All basic cost data is at mid-1974 prices and they have not been updated by 
either revised estimates or any index-sealing. Development costs and costs 
involved in planning and studies prior to installation are not included. Similarly, 
land costs for stations, depot etc. are not included. 


Obviously total system cost will depend, amongst other things, on the route 
structure, service provided on each part of the route and the degree of sophistication 
built into stations. Thus the following costs are based on expected average values 
for a network of dual track which provides places for 5000 passengers per hour 
during peak periods over the whole route. 


Table 1 

Capital cost per kilometre of dual track 
Infrastructure £1.46m 
Vehicles £0.51m 
Total £1,97m 


public transport route 


Infrastructure costs include: 

Civil engineering of track and stations 

Track fittings 

Control equipment on the track, in stations and at central control 
Depot and equipment 


Power substations and power rails @ station 
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Operating costs for a typical traffic scenario involving peak flows of 5000 
passengers per hour in the peak are given below. 





Table 2 

Annual operating costs per kilometre of dual track 
Infrastructure maintenance and staffing £35,000 
Wellicle maintenance and operations £32,000 
Total (per annum recurrent) £67,000 





Vehicle maintenance and operation costs are proportional, mainly, to total 
daily traffic. 


If fares on the system are charged to cover all costs including servicing the capital 
cost of the infrastructure then the lower the total traffic the higher must the 
fares be. 


However, if the capital cost of the fixed facilities — track, stations etc. — is 
considered as a separate item, then the remaining costs are low and roughly 
proportional to the traffic, permitting low fares to be charged even at low traffic 
densities. 


Where a minitram system copes with a high proportion of the peak transport 
requirements the separate cost item for fixed facilities can be more than offset by 
Savings in the reduced total cost of road construction. 


For a typical West European city, peak hour traffic of 5,000 passengers per hour 
is equivalent to some 12,000,000 passenger kilometres per annum per kilometre 
of dual track. Hence the operating costs quoted above are equivalent to about 
0.6 pence per passenger-kilometre. 


Maintenance 


Maintenance activities are concerned with the vehicle, the fixed track and station 
structures, station equipment, main power distribution and the automatic control 
system in the vehicles and on the track. In all cases the type of work involved is 
traditional and similar to maintenance work carried out on a range of other city 
facilities. 


The rubber-tyred vehicles involve no specialised railway track maintenance nor the 
use of heavy duty mechanical maintenance of vehicle running gear. The mechanical 
aspects of the vehicle involve skills similar to those required for normal road 
vehicle maintenance. However, a number of factors combine to reduce the amount 
of maintenance required compared with other types of public transport. These 
factors, of which the use of electric propulsion is of major significance, are listed 
below:— 


Table 3 
Comparison between the minitram and other urban transport systems 
Road vehicle (bus) Minitram Conventional rail cars 
Diesel engine with associate One electric Two or more electric 
vibration and maintenance motor/car motors/car 
costs. 
9.6 tons/vehicle 5.5 tonnes/car 28 tons/car 

unladen 
Two folding doors Two double doors/car Eight double doors/car 
Many seats, and an Simple interior for Large interior for 
interior which is awkward cleaning cleaning 
to clean 
Gearbox and rear axle Simple transmission Gearbox and rear axle 
transmission system system transmission systems 
Kerbs and pot holes Smooth running Smooth running 
are negotiated surface surface 


The automatic control equipment, though it performs a complex task, is amenable 
to simple maintenance procedures. Fault finding largely involves the use of 
automatic check out equipment to identify the faulty component which is then 
replaced on a component plug-in basis. In most cases it is cheaper to throw away 
the faulty component rather than attempt its repair. 


Though the range of skills required for all the sub-systems is somewhat wider than 
for some other urban transport systems the individual skills involved are no more 
than are required for many other urban facilities and the total number of employees 
involved is small. 


Depot facilities 


Depot facilities for the inspection, maintenance and overhaul of vehicles are 
similar to those required for heavy road vehicles. However, body repair shops will 
be less extensive (damage in service is far less likely than for road vehicles) and 
diesel engine overhaul facilities are replaced by facilities for electric motor 
overhaul. The segregated track on which the vehicles operate must be extended to 
run through part of the depot, mainly for parking vehicles out of service and it is 
convenient to move vehicles through the workshop using an overhead gantry; this 
permits a compact layout as shown in the attached figure illustrating a depot for 
a small minitram system with some thirty vehicles. Total floor area is some 65 
Square metres per vehicle; vehicle parking tracks in the open are additional 


(v) Power requirements 

Power is drawn from the local city electrical supply (probably at 11 kw) through 
sub-stations approximately 1 km apart. Here it is transformed to 415v and fed to 
the track via conventional medium voltage switch-gear. 


The rating of sub-stations will depend on the peak passenger traffic and local 
topography but will be about 1.3 M.V.A. per route km on a level dual track route 
carrying 10,000 passengers per hour. Peak power demands occur only when 
vehicles or trains are accelerating and the rating is based on average consumption 
during peak traffic; average consumption over a day will depend on the variation 
in traffic throughout the day. 
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